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{[OrFic1an Norice. | 
Orrice American Gas Licut ‘AssoctaTIon, 
CuamBers Street, New York. § 
To the Members of the Association: 

The VIII. Annual Meeting of the Association will be held in the city of 
Chicago, on the 13th, 14th and 15th days of October next. 

That this meeting may be lacking in none of the valuable features that 
have characterized the gatherings of the past, the Secretary, thus early, 
calls your attention to the importance of individual effort to make the com- 
ing meeting worthy of the Association, by the preparation of papers, or by 
the possession of some valuable information to be otherwise contributed to 
the general sum of instruction on that occasion. 

This is the season of renewal and extension of plant, and the observant 
manager cannot fail to find texts and data in the results of the past season 
and in the condition of his various apparatus (handwritings, as it were, on 
the wall) that, rightly interpreted, open the path to economic and success- 
ful management, 


Notes of such observations, data of experiments tried and results had in 
everyday workings form the valuable basis, either of fact or theory, upon 
which the most instructive papers may be written and interesting debates 
founded, 


It is largely to such observations that we are indebted for the material 
and scientific advancement in gas manufacture that has marked the last de- 
cade, and the various kindred Associations have been the invaluable vehicles 
that disseminated the knowledge thus obtained ; hence we owe it to ours 
selves and our fellows that our share of the good work be equally well done 
in the future, 


There is no lack of subjects entirely germane to the purpose, it is rather 
a confusion of riches that besets us ; the whole wide realm of gas manufac- 
ture and distribution ; our commercial, scientific and social relations ; per- 
sonal views of management anil experiences is open to the choice and is 
within the reach of all; be our attainments purely practical or thoruughly 
scientific there is yet matter suited to every mind, 

You are, therefore, requested to assist, each in his own way, to the end 
that papers of interest may be presented at the meeting, and its delibera- 


tions be made of value to all. 
Wma. Henry Wuire, 


Secretary. 








GAS FURNACES. 
— 


In our last iseue we gave two very valuable papers that were read before 
the British Association of Gas Managers, at their recent meeting in London, 
by Mr. Frank Livesey and Mr. G. E, Stevenson, and to-day we give the dis- 
cussion thereon in full, 


We would urge upon gas managers a very careful study of the papers and 
the discussion, inasmuch as this is the beginning of an experimental! investi- 
gation of a subject which is to wield a very important influence in the future 
of coal gas manufacture. This matter was brought out and urged upon the 
attention of our people by the discussion in the New England Association 
last winter, and we are very glad to say that in several works steps have 
been taken to make practical tests of some furnaces designed in this country 
(Dieterich’s), while in one of the large works in New York city the Liegel 
system is being tried, so that by the next winter’s meeting it is to be hoped 
that something further may be added to the record of practical results ob- 
tained in American works by the improved method of heating benches. 

The British Association were peculiarly fortunate in having present with 
them Dr. Siemens, the founder and father of the Regnerative System, to 
open the discussion ; and his remarks upon the ‘‘ Reciprocative Regenera- 
tors” will be found especially interesting and instrxctive. It is probably 
to him more than to any other one man that we are indebted for the devel- 
opment already attained of the system of heating by gaseous fuel; and if 
the gas interest had been as much alive to their real necessities as those 
managing the iron interest, there is no doubt but a much larger portion of 
Pr. Siemens’ great ability would have been availed of by the gas makers of 
the world, and they would have found themselves to-day far in advance of 
the point they occupy in the matter of the scientific application of heat. 


It would seem strange that, ina manufacture where so much depends 
upon the proper application and regulation of heat, such a statement could 





be made truthfully ; but, nevertheless, we believe that it is true, and that 
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the time is not far distant when men who now employ the system so long in 
use, and so unscientific in its working, will wonder at their own want of 
progress in this matter. 

Mr. West, of Maidstone, in his remarks, brought out one point that, so 
far as American works are concerned, covers a very important feature of the 
business, viz. : 

“* He was firmly convinced that there was a saving of fuel, but he did not 
attach so much importance to this as he did to fact of a regular heat, be- 
cause in this way they could obtain a larger volume of gas ” 

On the Continent of Europe fuel is a very important item, and brings a 
very good price ; but with us this isan item of less importance from the 
greater abundance of cheap fuel. The money value of the gas obtained is 
much greater in proportion to the value of coke than it isin Europe owing 
to the double cause of low priced coal and higher priced gas. 

The point for our managers to reach is to get the most possible out of a 
pound of coal, having due regard of course to the illuminating power. The 
man who can increase his sales one foot per pound is getting an increase of 
2,240 feet of gas to the ton, which, in other words would very nearly pay for 
his ton of coal ; so that it becomes a question of vital importance to apply 
that system of heating benches which will give him the greatest increase of 
yield, and if an economy of fuel accompanies the application of the system, 
so much the better. 

It is a question that must be studied broadly, and with all the ultimate 
results taken into the account, and, when properly considered, it would seem 
very évident that the outlay necessary for a proper system of heating is one 
of the best investments any company can make. 

This brings us to a point often urged to the effect that small works cannot 
afford the expenditure. This we have always believed to be an error, and 
we are exceedingly glad that we are able to submit the testimony of two 
such competeat witnesses as Mr. Frank Livesey and Mr. Stevenson on this 
point, who both stated, in substance, that the extra cost would be repaid in 
8 short time ; and, in fact, that a majority of the works in Germany using 
the furnaces were very small works. 

The system is no longer experimental on the Continent of Europe, and we 
hope the day is not far distant when the same may be said of the United 
States, 








Gas Explosion in Detroit. 
LE a 

About fifteen minutes before 12 o’clock last Monday night, as a gentleman 
and lady were passing the Shaary Zedeck Synagogue on the southeast cor- 
ner of Congress and Antoine streets, Detroit, a tremendous explosion sud- 
denly deafened their ears. From every window of the edifice shot forth a 
mass of fire, the fierce and sudden blast tearing the sash and throwing the 
woodwork and stained glass into the street with fearful force. 

The awful explosion, although issuing only from the windows and doors 
of the edifice, blew them both off the sidewalk. They did not lose their 
feet, but the girl was swept to the other side of the street like a reed before 
the blast of a hurricane. Her male companion, of stouter build, was not 
blown so far. Recovering from the shock he hastened after her to be assur- 
ed of her safety. The explosion threw Eliza Davie to the ground on the 
crosswalk, and the blast rolled her over and over till she nearly reached the 
corner diagonally across from the building. The next sound was the tear- 
ing and crashing of timDer, and the nuise of falling glass, which sounded 
like the wreck of 100 crates of crockery thrown from a height to the ground 
and then came darkness and silence again. The surrounding houses, their 
inhabitants roused from sleep by the appalling din and the frightsome light, 
awoke to life again. Lights gleamed in the windows, and the occupants 
came forth to view the scene of ruin. 

The firemen in engine house No, 2, on the corner of Antoine and Larned 
streets, were awakened from their slumbers by the noise of the explosion, 
The gust of air which followed it extinguished every gas light in the -build- 
ing. They rushed down stairs some thinking that the fire tower had fallen, 
and others that the boiler of the fire engine had exploded. 

All this took place in one-hundredth part of the time required to tell it. 
In a few seconds the fire alarm was sounded, and No. 3 was at the spot in 
about a minute. Fire was then issuing from a basement window on the An- 
toine street side of the synagogue, about 20 feet from the corner. The flame 
was mostly of a deep blue color, intermingled with fire of the usual charac- 
ter of burning wood. In a few seconds the flames were extinguished, and 
Chief Battle stepped into a front room in the basement and found that the 
fire had resulted from the escape of gas. The connecting pipe of the main, 
to which the gas meter is attached, is 1} inches in diameter, and this was 
found to be open, the screw cap having been removed. A wooden plug was 
made and driven into the pipe, and the engines then withdrew for want of 
employment. 

The explosion created great excitement throughout the city, but strange 
to say, nobody was hurt. A large number of the windows facing the side of 


| the synagogue were broken, and the sash and plate glass lights of the draw- 
ing room were blown in and smashed to pieces. A piece of the lead frame 
of the stained glass windows of the synagogue, rolled up, bent and twisted, 
was found on the carpet. 

The interior of the synagogue presented a scene of wreck and ruin which 


room in the basement about 12 feet square. Here it was connected with the 
meter, but the latter was taken away about a year ago, after the church was 
closed by foreclosure of mortgage, and the end of the pipe was covered by 
a cap screwed on. This was a corner room, and two of the walls were the 
walls of the edifice itself. The other two walls were of lath, plaster and 
joists, and these were blown away outward like card boards. The walls of 
another room adjoining were also leveled with the floor. In the Sabbath- 
school room, in the rear, the concussion had only one thing to attack—the 
hot air furnace—and that was completely wrecked, the iron pipes and con- 
nections being torn and twisted like sheets of paper. Every window in the 
basement on both sides was protected by a woven wire guard, and sash, 
glass and guards were all blown outwards. In the floor above—the audito- 
rium of the synagogue—the damage done was very great. That above the 
meter room was denuded of flooring and seats for a space of twenty square 
feet, aud the gallery on the west side was torn and damaged for half its 
length. Pieces of the flooring were thrown up into the ceiling, twenty-five 
feet above, and the latter showed great gaps from which the lath and plaster 
had been shaken by the explosion. 

A large crack running around the cornice showed that the force of the ex- 
plosion had partially lifted the entire roof of the building. The glass win- 
dows on the sides, the large one in front, and seven circular windows in the 
rear, over the sanctuary, were all biown out into the street, and enclosure 
on the west side, making a scene of ruin sad to behold. 

The loss is estimated at about $4,000.—Hachange. 








Exhibition of Apparatus for the Utilization of Gas and Elec- 
tricity. 
en 

[We publish below a letter which speaks for itself, and we ask for it a 
hearty response from this side of the water. If our people will not get up 
an exhibition of their own, it is most sincerely hoped that they will do some- 
thiug towards contributing to tlfse abroad. Should any of our readers de- 
sire fuller information as to the details, we shall take pleasure in ‘sending 
them the prospectus, which contains full information, The names vf the 
managers are a eufficient guarantee for the success of the exhibition ; and 
another fact that will add much to its value is that the West of Scotland 
Association meets during the time of the exhibition. We wish them every 
success, | 


SeoretTary’s Orrice, 154 Vincent STREET, 
GuascGow, July 23, 1880. 


To Mason G. Warren DresszER— 

Sir : I am directed by my Committee to forward you copies of the Pros- 
pectus of the above Exhibition (each having enclosed a form of application 
for space), in the hope that you will be so kind as to take the trouble of 
having them addresged to parties likely to become exhibitors, There is 
plenty of time, and applications from abroad will be favored in that respect, 
We look forward to having a good representation of the genius of the Amer- 
ican people at our Exhibition, which is the most important of the kind yet 
held in Great Britain, and the first which has embraced electric lighting as 
well as gas. r 

Anything in the “conditions” of Exhibition that may seem to your 
friends to be restrictive, will be modified, you may assure them, in the most 
liberal spirit, to facilitate their coming forward as exhibitors. 

Thanking you, by anticipation, for the trouble I am giving you, I remain 

Your most obedient servant, 


JoHN Mann, 
Secretary. 








Hieo Ramroap Sprep.—In a recent discussion or the question of high 
railroad speeds, at the Franklin Institute, Prof. Marks stated that he had 
made some calculations as to the maximum speed at which locomotive en- 
gines could be driven before the centrifugal force on the tires of driving- 
wheels would become so great as to cause them to burst. These calculations 
which were approximate only, gave a limit of speed in the neighborhood of 
150 miles per hour; of this, 78 miles, or more than half, has already been 
attained—Sci. Press. 








Ir would seem as though the illuminating gas of New York was rich 
enough—certainly it is as rich as people can burn without smoking, yet in 
Harry Miner’s Theatre they propose passing the gas through a gasoline 
machine. Carelessness in handling the gasoline the other night resulted in 
a fire, deservedly destroying the machine, but doing little other damage,— 
| Sanitary Engineer 





can hardly be described. The gas escaped from the service pipe in a small . 
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Seventeenth Annual Meeting of the British Association of Gas 
Managers. 
—=— > 
Below is the discussion which followed the reading of the two papers upon 
‘‘ Retort Furnaces” and ‘‘ Regenerative Furnaces,”’ by Mr. Frank Livesey 
and Mr. G. E. Stevenson respectively, which were reproduced in the last 
issue of the JOURNAL: 
Discussion, 


The President said the subject of regenerator furnaces was novel to the 
Association, but he did not think on this account that the discussion would 
be by any means less instructive. He was glad to see among them 
the illustrious inventor of the regenerator furnace, and they would be under 
very great obligation to Dr. Siemens if he would favor them with his views 
on the subject. 

Dr. Siemens said the authors of the two papers before them had drawn a 
distinction between the furnaces they had described and the Siemens regen- 
erator furnace, but if too much time had not passed since his early experi- 
ments it could easily be shown that the furnaces now put forward had a 
very strong family likeness to the very earliest furnaces he adopted. In the 
first instance he very naturally confined the regeneration to the air, using a 
gas producer very much of the form shown in the diagram, in order to sup- 
ply the furnace with heated gas. In one variety of that furnace in which 
the currents were not reversed, he used tubular regenerators ; but he soon 
convinced himself that in doing away with the reversing action only a 
seeming simplification was effected, for it was far easier to maintain in good 
working condition brickwork loosely piled to a chamber, than flues 
through the sides of which heat had to be transmitted. In the one case 
there was no leakage, and in the other there was, as well as breakages of 
the flues or tubes employed. He therefore soon abandoned the tubular 
regenerator, and confined his attention to the reciprocative regenerator, in 
which the currents of cold air and of hot products of combustion were re- 
versed from time to time. The gas producer was at first closely attached to 
the furnace in a similar manner to that shown, but he found that two evils 
arose from this construction. In the first place, the temperature attainable 
in such a furnace was much below that which resulted if both air and gas 
were regenerated. This objection would not, however, apply to gas retorts 
where the heat to be attained was only moderate. But another evil was 
this, that when reversais of the current were employed the quantity of the 
products of combustion which was available for heating the regenerator 
must be larger than the quantity of air that came in to take up this heat 
again. Hence it followed that the air regenerator became gradually heated 
right through to the chimney end, In order to attain perfect regulation, 
the volume of gases which ascended through the regenerators, in order to 
take up heat, must be equal to the amount of gases passing through the 
furnace in order to give up that heat, The Paria Gas Works had been 
specially mentioned in the first paper, and he was somewhat struck with the 
omission of his name in connection with them, because it was now nearly 
twenty years since he first designed furnaces for the Paris Gas Company, 
and the Vaugirard works were by degrees entirely changed in favor of his 
system. His arrangement with the Company was to the effect that they 
should ascertain their saving in fuel, and pay him a percentage of the sav- 
ing as a royalty. For a number of years the Company returned a saving of 
35 per cent., which, as it was their own determination, he might take for 
granted was not against themselves. These furnaces were supplied from 
separate gas producers, in which water was admitted under the grates ; and 
they had the air and gas regenerator. The success of this furnace was com- 
pete, and other retort benches were put up on the same system one after 
the other. He admitted that the system was a costly one, and he could see 
in the recent endeavors to modify the arrangement a natural desire to econ- 
omize in the first cost. At the same time he noticed a reduction in the 
percentage of saving from 35 per cent. to 25 per cent., and this was just 
such a result as he should have expected, because, in order‘to get the maxi- 
mum economy, it was essential to have a separate gas producer and the 
double regenerator. The author of the first paper mentioned the fact of 
water being introduced at the bottom of the gas producer as a means of im- 
proving the draught ; but he (Dr. Siemens) must confess that he never 
looked upon it in that light, and did not see well how it could im- 
prove the draught, nor did they want much draught in the producer. The 
effect was entirely a chemical one. If water or steam was introduced at the 
bottom of the gas producer, especially when coke was used as the fuel, the 
decomposition of the water or vapor took place in passing through the lower 
part of the fuel in the gas producer where the temperature exceeded the 
point at which water was decomposed in contact with heated carbon, Car- 
bonic oxide and hydrogen gases were thereupon developed, which in their 
formation absorbed or rendered latent a very large amount of heat, and this 
heat was réproduced in the furnace when the gas raised from the decompo- 





sition of the carbonic oxide and hydrogen met with heated oxygen in | months. He was very desirous that the whole system should be thoroughly 


combustion. Therefore the introduction of vapor or water at the foot of 
the gas producer resulted in simply a transportation of heat from the point 
in the producer where it was not wanted to the furnace, where it was 
wanted. There was no creating heat in it, nor could direct advantage be 
claimed beyond that of carrying the heat from one point to another. There 
was, however, an incidental advantage in the admission of water or steam, 
in that it kept down the temperature of the fire grate and prevented the 
brickwork being injuriously acted upon. He had for the first time seen the 
modification of the regenerative furnace to which Herr Liegel’s name was 
attached. Maay years ago he tried to construct gas producers with an ac- 
cumulation of heat at the bottom to render the slag fluid, in order that it 
might run off instead of being dragged out of the bars, and if this could be 
practically accomplished a very great gain would no doubt be effected, 
because the clinkering of the bars not only involved a considerable expendi- 
ture of labor, but much loss of fuel, which must necessarily be dragged out 
with the clinker. The great difficulty which he experienced, however, was 
that the clinker would not melt under all circumstances. Sometimes it 
would, if it happened to be of a fusible composition ; but in dealing with 
other descriptions of fuel the clinker would not melt, and instead of flowing 
at the bottom it only clogged up the producer, He should be much inter- 
ested to hear of the success of the proposed furnace in this respect. In 
conclusion, he could only thank the President for the opportunity he had 
given him of expressing his views on this subject, and the pleasure he felt 
in seeing that the regenerative system was at last finding favor with gas. 
engineers. 

Mr. J. West (Maidstone) said the first time the importance of this sub- 
ject was impressed upon his mind was when the members of the Association 
visited the Paris Gas Works, He then came to the conclusion that the sys- 
tem of heating retorts there adopted was in principle the proper one ; but 
he was not aware until now that Dr. Siemens was the prime mover and 
arranger of the system. He was, however, glad to inform him that he had 
certainly set his (Mr. West’s) mind upon it; and seeing that he had not 


Lhimself time to go into the matter, he tried to find some one in England 


who had some experience of the principle, not being aware at the time that 
Dr. Siemens had arranged the retort furnaces in Paris. Knowing that they 
should at some future time erect a new retort house at Maidstone, he was 
very anxious to obtain the assistance of someone who had a knowledge of 
the working of the principle, and he came across Mr. Stevenson, who was 
acting on behalf of Herr Liegel. He talked the matter over with him, and 
the result was that his company arranged for a few of their new retort set- 
tings to be erected upon that plan. They had intended to make a complete 
experiment, and to lay the results before this meeting, but they found it 
impossible to get anything done in time. He further stated that after he 
had made a start and arranged with Mr. Stevenson, he found that Mr, 
Livesey was working in the same direction. He had also another plan 
which he intended to work side by side with Liegel’s system, one which was 
acombination of two or three of these furnaces which Mr. Livesey and 
others had arranged, for the object of gas managers should be to get at the 
best possible plan. He did not care whether it was Siemens’s, Liegel’s, 
Livesey’s, Somerville’s, or whose it was ; what they wanted, first of all, was 
to satisfy themselves that the principle was a correct one, and of this he 
thought there could be no doubt. He was firmly convinced there was a 
saving of fuel, but he did not attach so much importance to this as he did 
to the fact of regular heat being applied to the retorts, because in this way 
they could obtain a larger volume of gas than they could at present. They 
were all aware of the great loss of volume and illuminating power under the 
old system, where they had to empty the furnaces, during which time the 
cold air was rushing through them. Then they had to be heated again 
from the sides of the furnace, and the heat had to be transmitted from the 
hot furnaces to the cold coke. Now in any regenerative system the coke 
was left in a mass for months. In the case that had been mentioned in the 
first paper the furnace was not emptied for three months, during the whole 
of which time there was a constant and regular heat—that was to say, if the 
bottom slit of the furnace was attended to in a proper manner. As to the 
objection which Dr. Siemens had urged, that it might not be possible to 
run the slag off from the bottom of Liegel’s furnace, he could only say that 
he had a difficulty in preventing the running down of the b icks ; there was 
no doubt about the slag. The difficulty was to get a material to stand the 
intense heat of the bottom of the furnace. They had only put the furnace 
to work about a fortnight previously, and they had been in actual working 
about eight days, during which time, although they had not had any figures 
prepared, he had seen enough to convince him that it would be the system 
of the future. The men took well to the system, and although it had only 
been started a few days they were already up to the regular make of 8000 
feet per mouthpiece ; and he anticipated in a short time they would go on 
increasing, because they all knew that retorts only lighted a few days could 
not be expected to produce so much gas as those which had been alight six 
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gone into. It was important that it should not be left in the hands of any 
single individual, and he would suggest that the Association should inaug- 
urate and adopt sume system whereby a few scientific men might be brought 
together who would fully investigate a system of this kind, or any system 
which was worthy of consideration. He himself had not the time to go into 
the experiments in the way they should be gone into, and therefore he 
thought there should be some gentlemen appointed who should go down to 
Maidstone, where they would have liberty to do as they liked, and test this 
system when it was ready. What they wanted to know was that they had 
the best furnace, which could produce the best results with the least expen- 
diture of capital. His own impression when he was in Paris was that the 
system was a good one, but that the paraphernalia in connection with it was 
tvo elaborate, and that it might perhaps be worked out in a more simple 
way. What they wanted to know was whether it would be worth while to 
spend the extra money in producing probably better results. This would 
be a matter of calculation, but he was firmly convinced that good results 
would arise from the system. 

Mr. W. J. Warner (South Shields) thought this matter had really been 
carried beyond the experimental stage. It was no new system, for he re- 
membered having seen it in the Birmingham works many years ago, although 
it was not so successful as to warrant its continuance. But that was only 
with reference to gas works ; its application to glass works was almost uni- 
versal, and on the Oontinent it was being worked constantly. Only 
a few days previously he passed through some enormous plate-glass works 
on the Tyne, where this system was going to be thoroughly adopted, and 
he might tell them what was said by Mr. Charles Mark Palmer, on visiting 
his works. He said, ‘‘ What! you use coke furnaces! You are twenty 
years behind the times.” He (Mr. Warner) thought there could be very 
few experiments required to confirm the economy of the regenerator fur- 
naces, as had been proved on the Continent, where so much aitention was 
paid to the subject of fuel for furnaces. 

Mr. G. Livesey (London) said he regretted he had not lately been able to 
give so much attention to this interesting work as he should have liked, 
from being occupied in other ways. The Siemens furnace was universally 
known, and it was thus hardly necessary to make special mention of Dr. 
Siemens’s name, as every one knew it. The different applications of the 
principle were for them to carry out. There had not much been done in 
England certainly with regard to the heatiug of gas retorts on the Siemens 
plan, but what he saw at one of the Paris works some years ago convinced 
him that it was the right system, and ever since he had been thinking of it. 
A year or two ago, at the South Metropolitan Gas Works, they began to 
make experiments, but difficulties arose because the circumstances varied, 
and it was therefore not practicable to copy exactly any given system ; it 
had to be adopted to suit special circumstances. Some twelve or fifteen 
years ago Mr. Frank Clarke Hills, whose name was well known in connec- 
tion with gas works, give considerable attention to the utilization of waste 
heat, and patented a plan to make use of it to heat the air that fed the ordi- 
nary fufnace. He placed in the flue, under the bottom retort, a cast iron 
pipe 9 inches by 4} inches, which went the whole length of the setting. 
Air that entered at the north end he made to travel to the south end, to feed 
the south furnace, and for the other side the air entered the south end, 
traveled to the north end, and fed the north furnace. The result of heating 
the air was remarkable, and showed there was much to be gained by it; 
but they were obliged to give up this plan of Mr. Hills’s, because it was too 
good—it melted everything ; it melted the bars completely, Then an at- 
tempt was made, both at their works and at the Chartered Company's 
works, to do without bars, and to have brickwork only ; but that melted in 
the same way—-everything was carried away by the immense heat. This 
showed the enormous loss that was being sustained by the heat that escaped 
after it had done its work in the ordinary settings. Now, applying this to 
the Siemens principle, he thought they had a process which would result in 
a great benefit. Dr. Siemens spoke about the percentage of saving, but he 
(Mr. Livesey) would remind him that the application of his furnace in 
England was in its infancy ; it was not yet complete aud perfect. For in- 
stance, with regard to the settings, to which his brother had referred, there 
was one great defect, that the hot air flues were of brick underneath the 
fiue of the bottom retort, and it was impossible to keep brickwork tight. 
He was quite satisfied that the cold air was being drawn into the retort 
fines, and only a portion of it was heated and reached the combustion 
chamber above the furnace. A considerable proportion he was satisfied 

was sucked through into the ordinary flue, and carried away up the shaft, 
thus having a detrimental effect in two ways. The idea which led them to 


brother had explained, they had a deep furnace, and supplied the hot air 
above the fuel, which was not dea!t with so well as it would be when they 
had iron tubes for heating it, and they also prevented clinkering by means 
of the steam at the bottom, which was a great point to have accomplished. 
One had only to go into the archway and look up into the furnace to see 
that there was no intense heat there. The steam by its decomposition 
simply transferred the heat from where it was not wanted to where it was 
wanted, and there was no trouble whatever with the clinkering. This prin- 
ciple carried out further would, he believed, be found very beneficial. He 
quite agreed with what Dr. Siemens said about carrying out the principle in 
its entirety—namely, reversing the current ; but there was great difficulty 
in applying this to retort settings—there was not room for the chambers for 
heating the air. They were at present content with endeavoring to get the 
proper amount of heated air, and he thought they would be able to obtain 
a sufficient amount of hot air from the waste heat in the flues. He intended 
in future to have the main flue under the setting, instead of on the top of 
it, by passing the air tube through this flue where the heat had done its 
work as far as the retort setting was concerned. By this means they should 
get the air heated to a sufficient extent to accomplish all they required 
without the reversing chamber. He was satisfied that in England they were 
behind the Continent in this matter, probably because fuel was 60 cheap 
they had been wasteful and extravagant with it. He did not feel that the 
gas men of England would be doing their duty unless they pursued this 
object further, and he had no doubt that they would be rewarded with 
success. 

Mr. C. R. Mead (Sutton) said that the general public gave gas men the 
credit of being very mucn behind the times. Mr. Warner told them they- 
were twenty years behind ; but he (Mr. Mead) was afraid they were twenty- 
five years behind, for it was just twenty-five years since he had had the 
pleasure of testing one of Dr. Siemens’s regenerating furnaces. The fur- 
nace he had put up did not require more room in the retort house than the 
present bench of retorts, except it required more depth. In that case the 
furnaee gases were turned through two flues under the ordinary settings. 
The flues were built with hollow walls—that was, simply bricks laid loosely 
in—with aperatures between the bricks, so that the furnace gas, after hav- 
ing passed to the retort ovens, passed through these hollow walls to get to 
the chimney. When the bricks on one fiue became thcrouglly heated, a 
vaive at the back of the flue was shifted, and this turned the air that went 
to supply the furnaces through the flue containing the hot bricks, There 
was no question in the world that the saving in heat was enormous, and the 
only reason why it did not succeed in the small works where he had tried it 
was that the men who had charge of the work, and ought to have reversed 
the valves, neglected to do so. He wished to impress on those who spoke 
of its not being practicable in England, on account of the room it occupied, 
that it really occupied no more room in the retort house than ordinary set- 
tings. The whole of the regenerative furnace and flues might be placed on 
the ordinary settings, and required no more length than was used now. 


, That the system would become universal he had no doubt, though he 


had very great doubt that his friend Dr. Siemens would get the benefit 
of it. 

Mr. 8S. Hunter (Salford) said he thought it very desirable that a system 
of this kind should be tested, but as for adopting it in works having an 
underground arrangement simply consisting of an opening iu the floor, and 
expecting men to go into the chamber, where an intense heat must prevail, 
it would probably result in failure. Perhaps they might have some inform- 
ation as to what class of works should turn their attention to the adoption 
of this method. He saw no difficulty about it in large works where they 
could apply a stage floor, where there was plenty of height and a space be- 
neath the floor; but he thought there would be great difficulty in small 
works, 

Mr. A. F. Wilson (London) said that his experience with reference to the 
adoption of this apparatus in small works was this: Some few years ago his 
attention was directed to the subject, and he had thought of it a great deal 
since. Three years ago a furnace was put up in some works he was in 
charge of, and it was very successful. The setting in these works was the 
ordinary setting ; there was nothing underground, but they took out the 
middle retort and formed a deep furnace, the form of which was very much 
like diagram Fig. 2. This was so successful that they at once adopted it to 
eight or ten furnaces, and after three years’ experience the results were so 
satisfactory that he should have no hesitation in recommending its adoption 
in even the smallest works. It was a mere question of designing the retort 
bench, if a new one were being built ; but where the benches were already 





adopt the second plan was this: They noticed that in the stage house, 
where the regenerative furnace was placed, there was an enormous heat 
radiated from the furnace itself, and the idea at once occurred: ‘‘ Here is a 
great loss of heat through the brickwork; cannot we adopt the Siemens 
system in the setting itself?” He had no doubut the plun would be some- 
what modified, but so far it it seemed to have a beneficial effect. As his 





built they could be converted by withdrawing the middle retort. On the 
_ question of wear and tear, he thought six retorts in an oven more economi- 
cal than seven. They made a chamber for the combustion of the gases in 
the centre of the furnance, and built a deep furnace with two doors, This 
was practically a regenerative furnace. The works he referred to were those 
at Aldershot, 
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Mr. Denny Lane (Cork) said he was very glad that the honor of this im- 
proved furnace had been restored to the original inventor, Dr. Siemens, for 
he feared, when he heard the name of Liegel and others connected with an 
invention which was solely and indisputably that of Dr. Siemens, that he 
would be denied the credit of it. To put the matter in a practical point of 
view: What gas managers were suffering from at preseut was the too great 
ability of Dr. Siemens ; because if he were not a man of such great powers 
that he had managed to apply scientific principles to so many practical ob- 
jects—if his attention had not been diverted by his great improvements in 
the manufacture of steel, by the great electrical achievements by which he 
had spanned the oceans with electric wires, and by so many vther subjects 
—and had paid a little more attention to the special application of the re- 
generative system to gas works, the whole question would have been solved 
long and long ago. They were suffering from an embarras de richesse of 
Dr. Siemens’s mind ; but if at any time his learned friend could contrive to 
limit his genius, and, like Burke, give up to gas works what was intended 
for mankind, the whole question, as far as gas managers were concerned, 
would be exhausted. 

Mr. W. Carr (Halifax) said they were very much indebted to the authors 
of the papers for coming forward with their very limited experience of the 
furnaces they had been trying. When he was in Paris two years ago he, 
like Mr. West, was struck with the effect of the regenerative furnaces there, 
and felt satisfied that it was a step in the right direction, and one which 
ought to have been taken long ago. The difficulty he had always had to 
contend with, for he had aimed at getting the highest heats possible, had 
always been the destructiveness of the furnaces in which great heat was ob- 
tained. As the furnace had to be placed in close proximity to the retorts 
themselves, when the furnace went the retort setting went with it, and great 
damage was done, and great wear and tear was occasioned, which meant a 
loss of money and not an economical system of working. He had tried in 
various ways to obviate this difficulty, but the only real and certain system 
of getting rid of the objectionable feature was not to work at such high 
heats, which, to his mind, meant a loss of profit at the end of the year. 
But the way out of the difficulty seemed to him perfectly clear when he saw 
the furnaces in Paris. From the discussion that had taken place, he thought 
there was no doubt about who was the author and inventor of the principle, 
but Dr. Siemens would allow that other people had tried to modify his ar- 
rangement, and to make it applicable to the circumstances of those people 
to whom the arrangement which obtained in Paris was not quite so conven- 
ient as it might be. Dr. Siemens said that he himself had tried various 
systems from time to time, and all that was claimed by the authois of the 
papers for the different names that were mentioned was that the arrange- 
ments described were not inventions, but applications of the Siemens prin- 
ciple. He was somewhat in doubt as to the exact point where Mr. Mead 
left them when he closed his remarks. He said he had tried this system 
twenty-five years ago, and found only one fault in connection with it—that 
the men would not change the valves at the right time. He (Mr. Carr) did 
not know whether Mr. Mead had come to the conclusion that the progress 
of evolution had gone on at such a rapid rate that men were now fit to be 
entrusted with the duty, it was a great pity that some effort was not made 
at the time to obtain the help of some men who would have attended better 
to the regulation of the valves, For their sakes it was a pitty, as Mr. Denny 
Lane had suggested, that Dr, Siemens had not devoted more attention to 
the subject of gas furnaces; but, as far as the community at large was con- 
cerned, there was no doubt the work he had done in the scientific world bad 
been of gigantic benefit, and they were much honored by having him 
among them that day, and hearing the very clear and lucid speech he had 
made, and the forcible manner in which he had put some of the fundamen- 
tal principles of the regenerative furnace before them. Personally he felt 
very grateful to him, and he had no doubt, from the reception his rame had 
met with, that the feeling was expressed by every member present. With 
regard to the question of regenerative furnaces, he should endeavor to do 
_ Something to further the object they all had in view, and he hoped that it 
would not be long before they had such a system of regenerative furnaces 
at work that they might be able to attain somethiug like a uniform temper- 
ature in carbonizing, and when that came they would have advanced a con- 
siderable stage toward a more profitable and scientific application of their 
business, 

Mr. G, Anderson (London) said this was one of the things he had some- 
thing todo with. He had heard a good deal about these regenerative 
furnaces, but sometimes their friends were in a considerable difficulty from 
hot having good accommodation. In some places it was not possible to go 
down a couple of feet below the floor without getting into water, which was 
& bad way of getting steam. However, he could deduce from what he had 
heard that there was great advantage from these furnaces if properly ap- 
Plied, One thing which struck him in reading about them, which he had 
uot heard answered by the readers of the papers, or even by Dr. Siemens, 
Was that all these regenerative furnaces were argued from the principle that 


a saving was effected because the carbonic oxide was converted into carbonic 
acid, But supposing all the fuel was converted into carbonic acid, without 
the secondary process would there be a saving of fuel? This" was a ques- 
tion he should very much like Dr. Siemens to answer, The reader of the 
first paper said there must be 3 or 4 feet in depth of fuel; or carbonic oxide 
could not be made. Granting all this, if he had only 18 inches of fuel with 
which he could heat retorts very well, and which produced carbonic acid, 
where was the advantage of first producing carbonic oxide, and then giving 
it another atom of oxygen to make carbonic acid? No doubt the doing 
away with clinkering of the fires would be a grand thing, for the opening of 
the furnace for a quarter of an hour or twenty minutes to take off the clink- 
ers, while large volumes of cold air were rushing through the furnace and 
cracking the retorts, was a thing which would be avoided with these fur- 
naces. Another question he should like to ask was this: It appeared to 
him that an inferior fuel might be used with these furnaces; but could 
breeze be used, or breeze and coke, instead of all coke, as at present? If 
the full calorific value could be cbtained out of the breeze it would be a 
considerable advantage, because it did not fetch the price it ought to, con- 
sidering its calorific value. These were questions which those-who were 
trying the furnaces would be able to ans#er when they had tried them fur- 
ther. He had no doubt they should have these regenerative furnaces soon 
in use, and he had hoped that he and his friend Mr. Lane might have in- 
troduced them at Cork ; but there they had a solid limestone foundation, 
and if they had to get down a certain depth it meant excavating in solid 
rock, 

The President said it was not necessary to ask Dr. Siemens to reply to 
the inquiry of Mr. G. Anderson, because that gentleman had apparently 
misapprehended the object of these furnaces, which was not the production 
but the reduction of the carbonic acid. They might congratulate them- 
selves that this question, although of very recent importation, had already 
taken firm root among them, and he hoped the result would soon be made 
apparent in the wiping off of that reproach to which Mr. Livesey had re- 
ferred, and the placing themselves upon a level, at the very least, with 
Continental practice. 

Mr. F. Livesey, in reply, said he quite agreed with the sentiment expressed 
with reference to Dr. Siemens, There was no doubt whatever that to him 
belonged all the credit of the invention of the regenerative furnaces. Dr. 
Siemens said that they effected a saving of only 25 per cent., whereas they 
should have more ; but he (Mr. Livesey) must remind them that the ar- 
rangements he described where not perfect by any means, and no one was 
more aware of this than himself. For instance in this arrangement the air 
was heated underneath the bottom retort which was generally the coolest 
one in the bench, and, of course, if heated under there it might take heat 
away from it, so cooling the coolest part of the retort setting ; but notwith- 
standing this they were able to keep the bottom retort sufficiently hot to 
carbonize the coals, and also to effect a saving of 25 per cent. of fuel. With 
regard to clinkering, in the second arrangement described they found there 
was no hard clinkering formed, and after the furnace had been at work for 
three months, it had not burnt away at all, the only clinker formed being 
from the coke, which was very friable, and could be picked out with an or- 
dinary tool by a man attending two or three times a day. There was no 
large hard lump of clinker, as in ordinary furnaces. The steam kept the 
bottom of the furnace very cool, and the only portions at all burnt were the 
corners of the bricks which formed the steps. In future it would be put in 
as a smooth surface instead of the bricks being stepped back. It would be 
much better if the air could be heated by the waste heat, instead of taking 
it away from the retort setting. Dr. Siemens had very properly corrected 
him in saying that the water improved the draught. He meant to say that 
steam would improve the draught, not water. The water would only de- 
crease the temperature at the grate, and give combustion higher up, where 
it was more needed. Mr. Hunter referred to the size of the works where 
these furnaces could be nsed but he did not think this had anything to do 
with the adoption of the plan. It was perhaps more easily worked out in a 
stage retort house, although they were now trying on the floor, All that 
was necessary was to make a few steps down in front of of the furnace, so 
as to get it a little deeper. If the retort settings were a little higher there 
would then be no necessity for this. In reply to Mr. Anderson, as to the 
use of breeze, he might say they were able to use a small proportion, but it 
would be impossible to get any air through a mass of breeze 3 feet thick 
and 4 or 5 feet wide. 

Mr, Stevenson said there seemed to be a little misapprehension on the 
part of Mr. Anderson as to the action of these furnaces, The furnace was 
designed for the purpose of preventing the primary formation of carbonic 
acid in any quantity. There was a primary formation of carbonic acid just 
at the lower part of the furnace, but the gases of combustion passed through 
so great a depth of fuel in the body of the furnace that in coming in contact 
with the carbon of the ftiel they became reduced to carbonic oxide—the 
coke was partially consumed, and the carbonic acid became reduced. The 
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reason of the saving was explained in the paper, that the gaseous fuel could 
be so much more intimately mingled with the atmospheric air necessary for 
its consumption than solid fuel could ; and therefore the quantity of air 
necessary for the complete combustion of gaseous fuel would be very much 
nearer the theoretical quantity than that required for the combustion of 
coke or coal. Breeze could be used in the Liegel furnace, and in any re- 
generative furnace, in certain quantities. He would not say that they could 
use all that was produced, but very little would be produced. There 
seemed to be some idea that there was an attempt on the part of these Ger- 
man gas managers to wrest from Dr. Siemens the credit of being the inven- 
tor of the regenerative principle, but this was not the case at all. It was 
only just to say on their behalf that there was no question whatever that 
Dr. Siemens was the inventor ; in fact, as had been stated, it received its 
name from him. But a man like Herr Liegel was entitled to the full credit 
of having worked out an arrangement like the one described, even if it were 
like something Dr. Siemens had worked out in early days, and he (Mr. 
Stevenson) was cuite convinced that it had been worked out almost as a new 
invention. One of the obstacles to the introduction of this principle info 
small gas works would be that in any form whatever the regenerative fur- 
nace cost more than the ordinary one, avd some of the few questions put to 
him when inquiries were made about it was, what would be the proportion- 
ate cost? This he was not at present prepared to state, or he should have 
mentioned it in his paper ; but it was so far reasonable that in a compara- 
tively short time the furnace would repay its extra cost. It could be appled 
in any sized works, and the majority of those using it in Germany were very 
small works. Those employing Oechelhausers were considerably larger. 
He did not know any besides the Paris Gas Works, wnich were very large, 
that used the complete Siemens furnace. Mr. George Livesey said the 
principle was still in its experimental stage, but he must differ with him as 
to that with regard to the Liegel furnace. It might not be complete, but it 
had been worked out, and had been used in its present form for several years. 
It might be experimental in England to this extent, that if new works were 
being constructed the engineer, as he had had no experience of it, might 
hesitate to put it in at first starting, lest from the inexperience of workmen 
some failure might result; but this would not be on account of the furnace 
itself being in an experimental condition. — London Journal of Gas 
Lighting. 








Gas and Gas Making. 
JS einer 
By L. P. Graracap, Ph.B. 
THE PRODUCT. 

Illuminacing gas is a mixture of gases whose separate percentages in the 
whole vary with the material used, and the degree of perfection to which the 
process practically attains. We are considering gas made by the destruct- 
ive distillation of coal, and no modification of this process, as coal gas 
mingled with oil gas, or any novel practice, as water gas. These are reserv- 
ed for separate treatment. 

The ordinary constituents of coal gas and their quantitative relations are 
shown in the foliowing selected analyses. 

Dr. Kidder’s theoretical composition : 
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WESTMORELAND COAL ENRICHED WITH ALBERTITE, NEW HAVEN, 1869. 
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In addition to these ingredients, obscure compounds of sulphur with bi- 
sulphide of carbon and ammonia salts are found in the gas, and may in 
large quantities prove highly objectionable and mischievous. Illuminating 
gas is therefore composed, first, of a series of non-illuminating but highly 
combustible gases, which together form a burning fluid whose sole office is 
the supply of heat ; second, a group of hydrocarbon gases, yielding upon 
combustion more or less light ; third, diluents whose influence is deleteri- 
ous directly proportioual to the percentage present ; fourth, impurities. 
The first group consists of hydrogen, marsh gas, and carbonic oxide, and 
upon the proportions of these bodies present in the gas depend some im- 
portant features. They regulate the degree of heat which the gas attains in 
burning, and they determine its density in a great measure, Hydrogen, 
the lightest gas known possesses the highest calorific power, and while it 
assists the buoyancy and vitality of the gas, produces upon combustion a 
high temperature which, as we subsequently see, is essential to the purest 
and whitest light. Its gravity compared with air is 0.693, its calorific power 
34,462 units, and its calorific intensity is 2,746°C., the latter falling so much 
below the former, since hydrogen in burning unites with the oxygen of the 
air, which supports its combustion and forms aqueous vapor, and a certain 
amount of heat is abstracted from the sum total of heat generated in order 
to raise the temperature of the water produced. 


Hydrogen from its calorific power is pre-eminently valuable in gas, and 
its percentage in normal coal gas should exceed that of any other constitu- 
ent. Not that it may not predominate so as to virtually destroy on effective- 
ly diminish the luminosity of the gas, but that within reasonable limits it 
enables the engineer to utilize his illuminating material in the .best way. 
The principle underlying this is the much-discussed, some time discarded, 
and recently rehabilitated doctrine of photogeny propounded by Sir Hum- 
phrey Davy. This philosopher insisted that the luminosily of a gas flame 
was due to the presence in infinite numbers, confined to the luminous zone, 
of solid’ points of carbon which became incandescent at high heats. So far 
as gas flames are concerned this is unquestionably true, and the appearance 
of soot upon a cold object pressed into a flame, the opacity of the flame it- 
self, at least of its light-giving portions, and the ease with which a non-lu- 
minous flame can be made luminous by the introduction into it of coal dust, 
all point, and, so far as it is a practical question, establish the reality of this 
theory. Granting this position, there is very evidently a proper proportion 
to be maintained between the heat produced by combustion of a gas flame 
and the number of carbon points to be raised to whiteness by that heat. 
This heat may be obtained by the intimate mixture of oxygen with the 
flame, and by a large proportion of hydrogen and highly heating bodies 
which upon burning produce the necessary temperature. The significant 
conclusions to be drawn from this will be shown further on. It only here 
indicates the indispensable service rendered by hydrogen in the economy of 
illumination. 

Hydrogen, while it thus, par excellence, renders the flame a hot one, im- 
parts lightness to the gas, which permits the engineers to use a reduced 
pressure for its distribution. Hydrogen, as the lightest body known, diffuses 
with great rapidity, and a change in the constitution of the gas may take 
place in long transits from its escape through crevices and minute apertures, 
and this quite independently of its associates in the gaseous mixture which, 
although they suffer transfusion, do so in relatively smaller volumes as theit 





density is greater. The well known experiments of Dobereiner and Graham 
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upon the diffusion of gases showed that throngh the finest cracks in the walls 
of a vessel, even though pressure was exerted by the confined gas, the gas 
will escape and air from without penetrate in its turn within the vessel. The 
injurious dilution of coal gas by atmospheric air may occur in this way in 
the works, or out of them in the mains, the lightest elements of the coal gas 
effecting their escape first and with the greatest rapidity. 

Although this consideration has a theoretical value, practically it is not of 
frequent importance, as leakage of gas from mains, etc., is generally a pro- 
cess of effusion, whereby the gas pours out in an almost homogeneous mass. 
Marsh gas is the second member of the heating gases ; its gravity is 0.557, 
its calorific power 13,063 units, its calorific intensity 2,630°C. It thus pre- 
sents a marked contrast to its companion, although it is a non luminous gas 
excepting a few candles of light claimed for it, and assists in raising the tem- 
perature similarly as hydrogen, It is, however, its gravity which renders its 
presence useful in the coal gas type of gases. It gives body to the gas, a 
definite weight and texture. Itis true we could havea gas in which the 
burning fluid was wholly hydrogen, and the necessary gravity supplied by 
increased proportions of hydrocarbons, which would likewise overcome its 
high heating power, but in the actual economy of coal gas manufacture. hy- 
drocarbons are not abundant, and the marsh gas protects them from a too 
sudden and complete destruction in so hot a flame as we would have were 
hydrogen substituted for it, while it makes the gas more manageable to the 
engineers and more serviceable to the consumer. Marsh gas should not ex- 
ceed the hydrogen, and should, in fact, be regarded rather as a preservative 
element than a directly useful one in the gas, where, if its presence is ex- 
cessive, it raises the gravity of the gas, which in turn necessitates increased 
pressure, and that reduced luminosity unless compensated for by more or 
richer hydrocarbons, Neither is it desirable to have it sink below thirty per 
cent., as in the average percentage of hydrocarbons, its replacement by hy- 
drogen would seriously affect the proper combustion of the latter, as well as 
inducing costly and needless expenditure of gas by the consumer. 

Carbonic oxide concludes the list of heating gases. Its gravity is 0.967, 
its calorific power 2,400 units, and its calorific intensity 1,975°O. It is a 
heavy and a highly heating gas, Carbonic oxide may be considered an ad- 
ventitious member of coal gas constituents, and essentially is of no service. 
It is rather a necessary accident of gas making than a desideratum. The 
engineer must endeavor to reduce its percentage as low as possible, replac- 
ing it with hydrocarbons or marsh gas. Were marsh gas absent carbonic 
oxide would serve its purpose, securing by its gravity just that stability 
for the gas which it is the office of marsh gas to supply. Further, it abets 
the heating power of the hydrogen, and it thus enables the engineer to in- 
crease the hydrocarbons and obtain a higher candle power for his gas. 

In water gas it actually plays the same role as marsh gas in coal gas, and 
in the former marsh gas may be regarded as an accidental and undesirable 
event, just as the presence of carbonic oxide in coal gas is considered detri- 
mental, Its poisonous properties are well understood, and on sanitary 
grounds its presence is obnoxious. In reality it is the only organic poison 
in coal gas, the other gases permitting inhalation, though of course devital- 
izing and injurious. 

In experiments made by the writer upon a gas containing small quantities 
of carbonic oxide, and upon a gas heavily charged with that body, the rapid- 
ity with which death ensued upon the introduction of a rat into the latter 
over that in the former was nearly proportional to the respective percent- 
ages of carbonic oxide in both. Carbonic oxide may help to keep up the 
heat of a flame where for some reason the marsh gas is excessive in a coal 
gas, but a large proportion indicates aberrant working. It may very fre- 
quently arise from the most mischievous of causes, viz., the admission of 
furnace gases into the retort with atmospheric air toward the end of a charge 
where high exhausts are used or where the retorts are old and cracked. The 
carbonic acid thus sucked in and that formed in the retort is converted to 
carbonic oxide among the incandescent coke. Of course any such accident 
causes a widespread derangement of the proportional parts of all the consti- 
tuents, and destroys the balance of the gas. ; 

Of these gases, two, hydrogen and carbonic oxide, are formed towards the 
middle and end of the charge at high heats, while the marsh gas is produc- 
ed at the very first. In an analysis of the process of distillation previously 
given it was shown that the illuminants passed off first from the charge and 
were followed by the thinner gases. The actual result of experiments shows 
this as follows, the table being an average of Dr. Henry’s experiments in 
five different gas works: 


Sp. Hydrogen. Marsh Olefines. Carbon  Nitro- 
Gravity. Gas. Monoxide, gen. 


oa xk sep cceecs 0.633 8.3 70.8 12.3 5.8 2.7 
ee SEPT: 0.500 21.3 56.0 7.0 11.0 4.7 
osc a ie Kacknns 0.345 60.0 20.0 0.0 10.0 10.0 


The same fact is also very well shown iu Erdmann and Komhardt’s exper- 
iments on the varying gravity of the gas during six successive hours after 


| Hours after Commencement. 
Specific Gravity. 

9) € 

- 


1 4 5 6 
Erdmann............ 0.6 0.52 0.43 0.37 0.37 0.3 
Komhardt........... 0.416 0.397 0.353 0.282 0.24 


The second group of gases into which we divide coal gas is that of the hy- 
drocarbons, those high compounds of hydrogen and carbon which impart 
light to the gas flame when properly burnt, viz., not over or under burnt. 
These gases are olefiant gas, C.H,, propylene, C,H,, butylene, C,H,, acety- 
lene, C,Ha, allylene, C,H,, benzine vapor, C.H.. The principle involved in 
their supply of light is similar to that in the process by which carbon is de- 
posited in the retorts. Ata high temperature these carbons become disso- 
ciated , they fall apart into marsh gas and vapor of carbon, and this latter 
forming a veil vf minute points 1s raised to incandescence or a lower heat by 
the combustion of the other gases and emit light until destroyed and 
burnt up into carbonic acid. 

The necessity indicated above for a high temperature is shown here, first, 
because it rapidly decomposes the hydrocarbons, and from certain theoreti- 
cal considerations probably produces a vapor whose carbon particles are 
more minute than would result from dfsassociation at a lower temperature ; 
and, secondly, because the intense heat as rapidly brings them into incan- 
descence. A subsidiary benefit is also gained, since the marsh gas which 
results from the falling apart of the hydrocarbons, as is well known, if with- 
drawn from air, decomposes into hydrogen and carbon, and this may also 
partially take place within the gas flame. It is obvious that were a gas so 
highly charged with hydrocarbons that the flame became overcrowded with 
carbon vapor so that the heat would be insufficient to raise it to whiteness, 
then the light would in consequence become orange or red. The importance 
of this consideration, as to the high heat required in a gas flame for its best 
and most satisfactory appearance, is based then upon, first, the belief that 
the light arises from incandescent particles of carbon; second, that high 
heat more instantly and, so to speak, more diffusely, splits up the hydrocar- 
bons into simpler elements. As a corollary from this last hypothesis we say 
the illuminating power of two flames is proportional to the number of their 
radiant particles at a high heat. In other words, light results from collect- 
ive mass and velocity ; the atoms supply one, the temperature the other. 

Although the reality of this explanation of the luminosity of flames in 
general has been called in question, not altogether without reason, yet there 
seems little cause to doubt that in the case of the gas flame it is entirely 
just. Carbon is certainly separated, and although in a gas flame the soot 
deposited on a cold surface is not absolutely pure graphite, practically it is 
so. That collected by Stein upon a silver vessel sunk two to three miilime- 
ters in the flame of a slit burner, gave a trace of a solid yellow body when 
treated with benzide, while alcohol and alcoholic alkalies and diluted sul- 
phuric acid extracted nothing. This soot when washed gave— 


EE MEET PETER OETS TOET ETT eT TPT ECEe CTE e ee 96.444 
NIN 5g hd RRERE NCA CmddOseesonenehieedbeadeawes 1.051 
MNES oc ahisia vcd caea sv Waeae saa eda tes aacleee caw. 0.97 
i ae ere reer reer ee ee eee eee eee ee 1.533 


The oxygen is supposed to arise from water yet clinging tu it, removing 
which, and disregarding the ash, we may write the composition as U 99.095, 
H 0.905. Uhis body, which is virtually pure carbon, added to a hydrogen 
flame makes the latter luminous, and exactly similar conditions in the flame 
from which it was abstracted force us to conclude it was the cause of the 
brilliancy of the latter. In true coal gas the olefiant gas exceeds the other 
hydrocarbons. But heavy tar vapors exist in well purified coal gas along 
with the hydrocarbon gases in almost imperceptible quantities, but to an 
extent sufficient under sume circumstances to be annoying by their settling 
and aggregation in meters, elbows, ete. Naphthaline, a solid hydrocarbon, 
may be extracted from almost any gas by passage through a glass tube un- 
dex ice, stuffed with thin discs of tin perforated by a sieve of fine holes. 
Gas which previously may not have been suspected of containing this crys- 
talline substance yields it upon such treatment. The writer has obtained 
small groups of naphthaline crystals encircling the holes made in the tin 
dises. The presence of solid or semi-solid bodies in gas, as a rule, is objec- 
tionable ; they burn slowly, are indeed apt to flit through the flame, escap- 
ing complete ignition, and they absorb heat, while they disturb the smooth- 
ness of the flame in their sparkling transit ; and in one case known to the 
writer, irritated weak lungs breathing the air they filled. These hydrocar- 
bons are not supposed to be all produced in the act of distillation, or if so 
not to remain unchanged. For instance, Berthollet has devised a theory 
of mutual interaction, by which new bodies are formed or old ones replaced 
or dismembered at high heats within the retortchamber. Thus this author 
found in the Paris gas : 

Benzine (in vapor), acetylene, ethylene, propylene, allylene, butylene, 

crotonylene, terene, and their polymeres, all of which he regards as formed 
from the four fundamental hydrocarbons, acetylene, ethylene, dimethyl, and 





the change was made : 





methane, along with hydrogen. 

































































ets et 


ong = 


Cn eee ape 


ae 
nie 


Ae 


bs Se” eee 


ES 








80 American Gas Light Zournal. 





Aug. 16, 1880. 











The third group is composed of nitrogen, a heavy, inert gas making up 
four-fifths of the atmosphere, and due to admixture of air when found in 
large quantities. This gas should not exceed three per cent. in the gas, 
and even at that it is incontestably due to air. It is true that coals will yield 
nitrogen, but this is limited to a small ‘quantity only ; and it has been, with 
some reason, questioned whether any nitrugen can be evolved from the dis. 
tillation of the coal, except what has been entrapped as air in the interstices 
of the charge and pores of the coal. The nitrogen increases its gravity 
without bestowing any co)pensating advantage on the gas, and in addition 
adds its own useless volume to be heated up to the point of the other com- 
bustible gases. It does not burn, but absorbs and wastes the power of the 
flame by reason of its high specific heat. 

The fourth group embraces oxygen, carbonic acid, sulphur and ammonia. 
Oxygen enters the gas in the air, which effects admixture with it and is re- 
garded as a sure indicator o the latter. The oxygen of the original volume 
of air which was introduced in the gas is destroyed by union with carbon, 
appearing in the gas as carbonic acid and carbonic oxide. The immense 
detriment, generally speaking, exercised by the oxygen upon the gas, will 
be alluded to further on in relation to the principle it involves. The actual 
loss of light effected by the presence of air in gas is by no means a settled 
matter. Messrs. Audouin and Berard, in examining this question, reported 
‘* rather more than six per cent. loss for each one per cent. of air added to 
the gas, reaching a total loss of 80 per cent., with 15 per cent. added.” 

Mr. Carl Schultz concludes from experiments that when ‘‘coal gas is mixed 
with atmospheri: air its illuminating power for all five feet burners is reduc- 
ed in the proportion of half a standard candle to every per cent of air pres 
ent,” and ‘‘ that, this loss being constant, the percentage of aggregate loss 
will vary with the illuminating power of the gas used.” 

Silliman and Wurtz examined this question, using the gas of the Man 
hattan Company of New York, in 1869, and the following schedule shows 
the results : 


Volume of Air Candle Power Candle Power Loss of Percentage 
Added. Before After Candie Loss of 
Addition. Addition. Power. Candle Power. 
1.05 15.12 14.20 0.92 6.08 
1.82 14.67 13.27 1.40 9.54 
2.25 14.71 12.96 1.75 11.82 
3 14.81 12.49 2.32 15.69 
4.95 14.81 11.28 3.53 23.83 
11.71 14.81 8.67 6.14 41.46 
16.18 14.81 6.29 8.52 57.53 
20.76 15.09 4.09 11 72.9 
24.68 14.11 2.18 11.93 84.55 


These experiments show that in the case in hand. “‘ for any quantity of air 
less than five per cent. mixed with gas, the loss in candle power due to the 
addition of one per cent. is a little over six tenths of a candle; above 
that quantity the ratio of loss falls to one-half of a candle power for each 
additional one per cent. up to about 12 per cent. of air; above which up to 
25 per cent. the loss in illuminating power is nearly four-tenths of a candle 
for each one per cent. of air added to the gas,” 


It is at any rate certain that the admixture of air in a gas will produce 
varying results, according as the luminiferous richness of the gas itself 
varizs, and the poorer, thinner gases will always suffer the most from such 
deterioration. Carbonic acid being itself the product of combustion, cannot 
of course assist the flame, and only withdraws heat ; but in addition, in 
rich gases, it undergoes decomposition into two volumes of carbonic oxide 
by reaction upon the incandescent carbor points, and any considerable 
quantity will seriously affect the illuminating power of the hydrocarbons 
in this way. 

The current statements as to the effect of carbonic acid upon the illumin- 
ating power of the gas are as much in need of correction and modification 
as those in respect to air, for in respect to both their effects change with the 
character and constitution of the gas affected. 

Sulphur in purified gas is usually there in the form of bisulphide of car- 
bon, sulphuretted hydrogen, sulphide of ammonium, a sulphocyanide, and 
hydrocarbon sulphurets. It has long proved a bete noire to English gas 
engineers, and we have already shown the discussions and discoveries its 
presence led to there. The American coals are Jess contaminated with sul- 
phur, and with proper lime pnrification there should be no difficulty in con- 
forming to the standard of a maximum of 20 grs. of S in 100 cubic feet of 
gas. In the flame, especially in poor gases burning under a high pressure, 
it is burnt into sulphurous and stlphuric anhydrides, which, driven into 
the air of a rcom, vitiate it, and corrode and destroy metallic objects and 
delicate tapestries. Many writers and engineers deride the alarm felt about 
the presence of sulphur in gas, and ridicule the institution of any fixed 
standard. There has, no doubt, been gross exaggeration of the evil effects 


ter ; and gases in which are found from 30 to 40 grains of sulphur in 100 
cubic feet, usually contain that poisonous body. 

Ammonia in gas is considered objectionable because it may form in com- 
bustion acid compounds of nitrogen, though in gases filled with sulphur it 
in part neutralizes the sulphur acids, It is not a very hurtful ingredient in 
the gas, but is a useless body ; is more desirable in the gas liquor than iy 
the gas flame, and sometimes is an index of abnormal working, insufficient 
washing, or poor coals.— Sci. Am. Supplement. 








The Great Gas Explosion in London. 
res eee 

Through the courtesy of Mr. T. F. Rowland we are furnished with the 
following, from the London Standard : 
The inquiry into tke cause of the death of Alfred Beavis, aged 50, and 
William Burr, alias Wicks, aged 21, the two workmen in the employ 
of the Gas Light and Coke Company, who were killed on Monday 
evening, July 5, by the Bursting of the gas main at the junction of Bailey 
street and Tottenham courtroad, was opened yesterday at the Spread Eagle 
Tavern, Mortimer street, adjoining the Middlesex Hospital, by Dr. Hard- 
wicke, the Coroner for Central Middlesex. 
Mr. Besley appeared on behalf of the Gas Light and Coke Company ; 
Mr. Webster, Q.C., for Messrs. Aird and Lucas, the contractors who laid 
the pipes. Mr. Robert Willis and Mr. Sampson, solicitors, represented 
several of the injured persons. 
Mr. Webster said that on behalf of the contractors, for whom he appeared, 
he desired to say that the fullest possible information at their disposal 
would be forthcoming. He need scarcely say that, whatever caused the ex- 
plosion, he wished to express his great regret at what he believed was an 
accident unprecedented in gas working. 
Mr. Besley, for the Gas Company, said the same applied to them, us they 
were most anxious that the thing should be sifted to the very bottom. Plans 
would be provided for the jury, and the chief inspector of the Gas Com- 
pany, Mr. Hersey, would attend them to the scene of the explosion and 
explain all details. 
John Burr, 11 Elizabeth street, having identified the deceased, William 
Burr, 
Mr. Herbert A. Smith, M.R.C.S., L.R.C.P., senior house surgeon of 
Middlesex Hospital, deposed to receiving deceased on Monday evening, suf- 
fering from severe collapse. He died the same night. He had compound 
fracture of the right thigh, fracture of right leg, contusions and burns from 
the kuee joint to the abdomen, and scalp wounds. Amputation of the right 
thigh was performed, but the patient sank immediately after it. The de- 
ceased man, Beavis, was brought to the Hospital about the same time as 
Burr. He was then dead. There was a contused fracture of the left thigh, 
and fracture of the leg. He was also in such a burnt and charred condition 
as to be almost unrecognizable. 
Mary Jane Day, Crescent Lodge, Spring grove, Kingston, identified the 
body of the man who had been spoken of as Beavis, to whom she was en- 
gaged to be married. 
William Hughes, 9 Edward-cottages, Canonbury, deposed:—I am fore- 
man in the employ of Mr. John Aird, and have been so for seven years, I 
have been engaged in excavation work and pipe laying all my life. 
What were you doing on Monday ?—We were making a connection be- 
tween aw 18-inch main and a 36-inch at the bottom of Montague street. 
That was completed at half-past five by Beavis and Burr. Nothing hap- 
pened there. 

What did they do next ?—They cme to chip the head out of the 36-inch 
main outside the Bedford Head Hotel. 

What had they to do ?—Cross-cut the connection out of the new main. 

What was that ?—The lead joint. It was previous to putting in a con- 
nection. 

Where were you at the time ?—I was with them uutil they were killed. 

What was going on ?—They were cutting out the lead joint, and T was 
standing on the top of the pipe. 

What did you observe ?—We took the gauge off. There was no pressure 
in the main. 

Was anything removed ?—The gauge was taken off after seeing if the pipe 
to Howland streeS was sound. 

How long had the pipe been laid?—Three months, 

Was gas admitted to the pipe ?—No, sir. 

After removing the gauge what took place?—-I applied a light to the 
half-inch stand-pipe as a precaution before removing the cap to see if it was 
safe. 

What light was it? -A common !ucifer. Burr took it out of his pocket. 
What took place?—A moment elapsed, and then the explosion took 


of sulphur in street gas, but when a gas gives a reaction on test paper for | place. 





sulphuretted hydrogen, there can be no question as to its insanitary charac- 


Did any light come out ?—No, sir. 
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Did any go in ?—No, sir. I said to Beavis, ‘‘It is all right; we shan’t 
require the bag ?” 

You mean the bag inflated in the pipe to stop the gas ?—Yes. 

What occurred after using the light—how do you describe it ?—I was 
standing on that portion of the pipe running westward. There seemed a 
rumbling noise, and then the cap blew out. 

What then ?—It killed both the poor men. 

Was there a great noise besides the rumbling ?—Yes; the men were 
blown up against the other pipe. One of them, Beavis, was blown about 
24 feet up the pipe. I fetched him out. Burr was lying outside groaning. 
I spoke to him, but he did not answer. 

What next took place? I thought it was all over, and went up the pipe. 
I afterward heard that other explosions took place while I was in the pipe. 
The two men were taken to the hospital by the police. 

Mr. Besley.— You can tell me—how far was it eastward from the pipe be- 
fore you came to a “live” main? 

Witness.—About a mile and three-quarters ; at Goswell street, where it 
shut off with a valve and a cap on it. It is bolted on by a flange. 

So there is no flow of gas from the live main into the dead one ?—No. 

The making connection you speak of is not filling with gas ?—No, it is 
only getting ready. For the purpose of making the conrection the men 
had to cut out the lead. A pressure gauge was put in to test whether the 
joints westward were sound. That gauge was on a small pipe. 

How far do you go westward to get to a live main ?—About a quarter of a 
mile. At Howland street. 

There was no gas coming out of it, because it was trapped ?—It was 
stopped with a valve, the connection being made. 

By the Coroner.—That valve is broken, but the jury can see it. 
was no gas in the main eastward, as that was disconnected altogether. 

Describe the condition of the pipes westward after the explosion.—They 
were blown up in several places right out of the ground. There was no 
damage eastward. I went round eight or nine minutes after the explosion. 
In Percy street I found a small 4-inch main leaking that had been dis- 
turbed, and I stopped it, as I did another at Charlotte street. Two labor- 
ers were with me, and I stopped the leakages with clay. We eventually 
succeeded in stopping all the service mains that had been broken. The 
lights had been put out by the explosion. 

David Winslow, Peartree street, Goswell road, examined :—I have been a 
foreman of mains about 15 or 16 years. in the employ of the Gas Light and 
Coke Company. I iad to inspect the work done by Mr. Aird, the contract- 
That was begun at Goswell road in February, and proceeded to Bailey 
street. The pipe was laid to Howland street at the same time. The last 
witness was employed under me. I examined the work daily, and reported 
to my chief inspector. verything was satisfactory. I was at the scene of 
the accident at five o’clock on Monday, when the men were about to cut out 
the plug. I believed there was no gas in the pipe, which was shut « ff with 
a valve at Howland street. I first heard of the explosion in the evening at 
Goswell road, and came up at once. 

By a Juryman.—I had the supervision of a part of Charlotte street to 
Howland street. 

Dr. Hardwicke.—Are you sure there was uo leakage at Howland street ? 

Wituess.—Yes ; I tested it a week before, and there was no smell. 

Have you any idea how the gas got into the pipe?—None at all. There 
is another foreman named Macarthy, who had charge of some of the job. 

Thomas Charles Hersey, 148 Goswell road. I am the chief inspector of 
the Gas Company. I have been a gas engineer for 20 years. I am well ac- 
quainted with the laying of the pipes which were being put in under my 
supervision by Mr. Aird. It should have been completed on Tuesday. 

When were you present last ?—I was there on Wednesday. It was all 
ready for the connection to be made the following day. The west end was 
plugged. 

A Juryman.—What was that for ?—As a matter of precaution, We always 
do that, in case of anybody touching the valve and gas coming into the 
pipe. I saw the valve put in, and I am satisfied it was perfect. 

You have no doubt there was gas iu the supposed dead main ?—None, 
The most explosive mixture 1s one of gas to ten of air, but 5 per cent. will 
blow up. The evidence given you here is correct. 

Can you account for the explosion —I have no proof. 

What is your theory ?—It is possible the gas may have got into the new 
main from a fracture between Bailey street and Howland street in Percy 
street, 

You think some gas may have got in in the length ?—Certainly. 

Where from—Fr.m a leakage in the small main that was charged, but in 
no way attached. We have leakages every day in some parts of the system. 
There is considerable loss from that source every year, but I cannot say how 
much. When there is a leakage the ground smells of the gas. We never 
put lights to those places, though the ground has been lighted by accident. 
Sometimes the striking of a pick on a stone will ignite the gas. I have no 


There 


or. 





proof whatever of there being any gas in the main, though there must have 
been some. 

The foremam, Hawkes, recalled, said, in answer to the Coroner, that the 
men were not allowed to smoke while at work. Beavis did not smoke at all, 
and Burr very seldom. 

The Coroner.—You are not sure that your light did not cause the explo- 
sion ? 

Winslow.—I am not. 

The Coroner (to Mr. Hersey)—What do you say to that ?—I have no idea, 
The man did right in smelling the main for gas; and as there was no pres- 
sure and he smelt nothing, I cannot account for the occurrence. 

Winslow (by the Coroner).—The main was not connected with a ‘‘ live” 
main, but was shut off by a valve. 

The Coroner (to Mr. Hersey).—Have you instituted any experiments as 
to whether a light will travel through a pipe. 

Witness.—I have no experience of it. 

You have no doubt the light did travel backward ?—I cannot go so far as 
that. The evidence that I have was that my foreman did not smell any gas. 
I have no idea bow the gas got into tlfe pipe, but there undoubtedly was 
some there. 

By a Juror—Winslow did not apply the light by my instructions. 

A Juryman stated that some eight years since, in Tichfield street, an 
opening was made in a pipe, and an explosion at once occurred, showing 
that it was possible for a light to travel through a length of pipe. 

Mr. tlersey said he knew nothing of the affair referred to, 

At this point the jury adjourned to view the scene of the explosion, and 
the inquiry was adjourned until Tuesday July 13, at one o’clock, at the same 
place. 


[From the London Journal of Gas Lighting. | 
CONTINUATION OF THE INQUIRY. 


The inquiry into the circumstances attending the death of Albert William 
Beavis and William Burr, who were killed on the evening of Monday, the 
5th inst., under circumstances recorded in the last number of the Journal, 
was resumed on Tuesday last, at the Marylebone Court House, before Dr. 
Hardwicke. 

The following evidence was taken : 

William Robert Sibley said :—I am a gasfitter, and reside near Tottenham 
Court Road. On the evening of Monday, the 5th inst., at about three 
minutes to 7 o’clock, I was passing up Tottenham Court Road, when my at- 
tention was called to the pressure gauge on the end of the main in the 
trench at Bayley street. Three men were in the trench examining round 
the cap on the main. I observed that the pressure gauge was rather higher 
than what I thought was usual, and this attracted my attention. I thought 
there was a good pressure on, but did not make any remarks to anybody. 
The foreman came out of the trench, unfixed the pressure gauge, and put 
his hand to the half-inch stand pipe. I do not know whether it was a light 
he applied, but I thought it was a cap. [Witness identified Hawkes as the 
man he referred to.] After this there was a loud clap, caused by the cap 
that was on the main striking the other part of the pipe, and then I heard a 
rumbling noise, like thunder goiug away in the distance—a sort of “ thud,” 
repeated five or six times. I should think there was an interval of a couple 
of seconds between each ‘‘thud.” All the explosions occurred within two 
minutes. One of the men was picked up in the trench, and Hawkes went 
up the pipe and fetched out the other man, There was no smell of gas that 
I could perceive. 

By the Jury—I am in the habit of using pressure gauges. 

By the Coroner—I have had occasions to try pressure gauges in build- 
ings, but I never tiink of having more than a 3} inch pressure on, and this 
is not sufficient to blow the water out of the gauge. I cannot say whether 
the water was blown out of this gauge. 

By Mr. Vernon Harcourt—I thought there was pressure in the main from 
seeing the gauge down on one side and up on the other. I was about six 
or seven feet away from the gauge, and could not see the scale of it clearly. 

James Main said—I was looking at the men at work in the trench by the 
Bedford Head on Monday, the 5th inst. They were cutting the lead out 
of the joint of the cap of the main. The pressure gauge having been taken 
off the stand pipe, one of the men struck a watch and applied it to the pipe, 
and directly he «id so the explosion occurred. The man who was cutting 
the joint was driven up the pipe on the opposite side of the trench. I did 
not hear the other explosions. After the men were brought out of the 
trench I went to the corner of Percy street, and saw that the road had been 
torn up. 

By Mr. Harcourt—The explosion followed immediately upon the match 
being applied to the pipe. I saw no flame but that of the match. 


Joseph McCartney saidI am a foreman in the service of the Gas Light and 
Coke Company, and was inspector over the men employed to lay down these 





* 
. 


oo a 


oar 


2 og pes 


WEBS > 








Aug. 16, 1080. 





82 American Gas Light Zournal. 





pipes. Wecommenced the work on the Ist of March. I saw the mains laid 
from Howland Street, and the valve there was put in by me. It was tested 
before we received it, as well as upon the spot, and I left it safe and sound. 
I saw six lengths of pipe laid from it down Charlotte Street, and then I had 
to leave the work in consequence of the sudden death of my wife. We were 
working up from Tottenham Court Road to Howland Street. I do not know 
when the connection was made between Charlotte Street and Howland 
Street. 

By Mr. Besley—I had nothing to do with the eastern section of the main, 
from the Bedford Head to Goswell Road. The empty pipes on the western 
section were put down about the 20th of March. [Mode] of valve produced. ] 
The valve now produced is a model of the patent valve which was put in at 
Howland Street. In the ordinary course of business the valve is tested by 
the patentees ; then by the gas company at Haggerstone, with water; and 
again when brought to tlie job. In order to make all sure we face it with 
Russian tallow. A cap was put on the valve. I did not notice any particu- 
lar smell of gas after the valve had been put in, as there is generally a smell 
of gas when we are altering mains. When I went iuside the main to cement 


the joints there was no smell of gas. On Monday, the first of March, I re-! 


ported that the valve was in good working order, and that it seemed per- 
fectly tight. 

By the Coroner—We had been altering a 12 and an 8 inch main, and the 
escape of gasI smelt would probably proceed from these pipes; there is 
sure to be an escape when we have the end of a main open. At one time 
four companies supplied this district, and the escape, if there was an escape, 
would be from one of the old mains. I cannot account for the gas getting 
into the new main. 

Mr. Harcourt—Is there any other means you can suggest by which the 
gas could have entered the main, except through the valve ? 

Witness—There are a great many things which might be suggested. 
Supposing there was a fracture in the dead main, and a leakage was taking 
place from another pipe, the gas would enter the dead main. There could 
not have been much gas present ; if there had been the explosion would not 
have occurred, 

The Coroner—Do you think there was a fracture in the large main ? 

Witness—I was not there when the main was tested, so that I do not 
know. 

Mr. Harcourt—Have you ever known of a case such as this, in which 
gas was found to have leaked into a main which had not been brought into 
use ? 

Witness—I have ; it occurred some time ago in Camden Town, when we 
were making temporary connections. 

By the Coroner—I use a light to test a pipe when I require it, but I can 
not say what necessity there was for it here, as I was not present. I believe 
the gas is strong enough to burn. ; 

William Hawkes, the contractor’s foreman, was recalled, and produced 
the pressure gauge he had used on the main. He said: The gauge is 
always filled with pure water. From the marks on the glass it can be seen 
where the water stood from Saturday, the 3d inst., to the following Monday; 
there was no pressure indicated—it was down at zero. If there had been 
any pressure we should have had to use a bag before taking the plug out of 
the main. Knowing it was connected with a live main, I took the precau- 
tion of trying it with a light. There was a little smell of gas, but no pres- 
sure. My opinion is that the gas must have got through the valve. I can 
not say that anyone had been trying it. If it were opened for a minute a 
large quantity of gas would pass thrqugh. People cannot get to the valve. 

By the Jury—I do not believe that the keys of the water mains fit our 
valves. 

By Mr. Besley—The valve was taken off the pipe between six and seven 
o’clock in the evening. I applied the match directly I took the gauge off. I 
am quite sure the gauge stood at zero. 

By Mr. Webster—I am used to pressure gauges. 

By Mr. Willis—I have applied a light to a stand pipe before, and when I 
have done so the gas, if there was any, has flared but has not exploded. I 
did not know that air when mixed with gas was explosive. I was not aware 
of the danger. 

By the Jury—I did not smell any gas. The reason I applied a light was 
because I knew the main was connected with a live main, and therefore I 
thought I would take this precaution. 

By the Coroner—I am now wise enough to know there was gas in the 
main, and I think that gas got through the valve. It is possible that it 
might have oozed out of the old mains, but I do not know hew it could have 
got into the new main, because the castings are quite perfect. 

Charles Hales said—I am foreman for Messrs. Aird and Sons. I had 
charge of the laying of these pipes, and it is part of my duty to seethat they 
are perfect, and that the joints are properly made. The pipes are quite an 
inch thick. I do not see how gas could get inzo the new main from the old 
ones. We generally find a smell of gas when we open the ground, but there 








was not such a quantity in this case as to prevent our breathing properly. 
Sometimes we find the air charged with gas, but we do not think it necessary 
to use a safety-lamp. If there is plenty of gas we light it. 

By Mr. Harcourt—When laying this main we did not find a leakage suffi- 
cient to light. 


By Mr. Webster—After the pipes are laid we test them to see whether 


there is a leakage. This is done by forcing pure atmospheric air into the 
mains by means of a pair of bellows, aud we then watch the pressure gauge 
in order to see whether any air escapes. I never knew of a pipe being crack- 
ed by the pressure of gas. A crack in a pipe before it is laid can be detect- 
ed by sounding it. None of the pipes in this case were imperfect ; not a 
single one was rejected. I saw that they were all sound before they were 
putin. I made the connection with the valve, and having tried it I found 
it to be perfectiy safe. After laying seven lengths of pipe from the valve 
down Charlotte Street, we went to Bayley Street and worked back. 

By Mr. Harcourt—After the valve was fixed it was tested with fire, to see 
whether any gas escaped. The pipes are caulked with yarn, and then from 
two and a-half to three inches of lead runin. 1 look at every joint before it 
is filled in, 

By Mr. Besley—The pipes are not supplied by Messrs. Aird; they are 
supplied by Messrs. Cochrane. There is no motive for putting in a bad 
pipe. If we found a bad pipe we should send it back. 

Mr. William B. Scott, Chief Surveyor for the district of St. Pancras, said 
—I have been called upon by my Vestry to investigate and report upon this 
accident, and I have visited the neighborhood in order to see what damage 
was done to the property of the Vestry. While the main-laying work was 
going on, the only jurisdiction I had was with regard to the reinstating of 
the roadway. The contractors and the gas company are bound to give us 
notice in writing of a trench being filled in, and also of their intention to lay 
amain, I had notice that certain works were being done within the limits 
of the parish. The first operation is to sink trial holes to see what obstacles 
they will meet with in laying such a main as this, and after the main is laid 
the company give us notice that the road is ready to be reinstated. I have 
no jurisdiction over the mains or the works, and have not in the present 
case interfered in any way. I have no power to compel the company to lay 
the pipes at such a distance below the surface of the roadway as to render 
them safe from a steam roller. I have never been called upon to express an 
opinion whether a distance of two feet from the surface might prove danger- 
ous, but no doubt it isan important point. A 36-inch main would only 
bear a certain pressure, and it might be damaged by a steam roller passing 
over it. A steam roller is used in some of the streets of our parish, and we 
have had instances of water pipes being broken by it. I have not formed 
any opinion as to how the gas found its way into this main. 

The Coroner remarked that he thought it would be as well to have evi- 
dence as to the preparation of the mains for the reception of the gas. 

Mr. Thomas Charles Hersey, Chief Inspector of The Gaslight and Coke 
Company, said—The means adopted to expel the air from a main when we 
are about to fill it with gas are very simple. We allow the gas to flow into 
the main by opening a valve on an already charged main, and the entrance 
of the gas at one end gradually drives the air out at the other. We hada 
two-inch pipe screwed into the 36-inch main, and when the connection was 
made we should have gradually opened the valve at Howland Street and 
forced the air out at Goswell Street. Ishould attend to this duty myself, 
and wait until I found pure gas coming from the pipe. The operation of 
expelling thé air was to have taken place last Wednesday, and would have 
occupied about six or eight hours ; but it would have depended entirely 
upon how far the valve was opened. In this case I should have done it 
gradually. When I found pure gas coming, I should have had the main 
closed. 

A Juror—How do you know when you have pure gas ? 

Witness—We have a small wrought iron pipe, with a cock upon it, and 
when we smell gas at the pipe we apply a light. 

Could you not supply the workmen with some mechanism to test with ? 

Witness—They have nothing to do with the testing ; I do this myself, - I 
am only responsible for what is done by the men under my directions, 

By Mr. Willis—Hawkes had no right to apply the light; it was done 
without orders from me. I object to a light being used in the case of an 
escape. 

By Mr. Besley—We had to remove old gas and water mains during the 
progress of the main-laying work, but the pipes so removed were properly 
replaced under my direction. Valves are tested by the patentee before de- 
livery, afterwards ut the company’s works, and again on the spot before be- 
ing fixed. When the valve is placed in position, the spindle actuating it is 
about two inches below the surface of the roadway. On the 1st of March, 
after the valve was fixed, I told a man to go through the six lengths of main 
to try it with a light, and he reported that it was sound. The main was then 
capped, and from that date there was no indication, in any shape or fourm, of 





the valve being defective. When we subsequently went to Bayley Street, 
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and took the cap off the six lengths of pipe, the air inside was found perfectly 
sweet. I had the cap placed on the six lengths of main laid down from the 
valve when we stopped the work at that point. I laid a sufficient quantity 
of main down Charlotte Street to clear the roadway in Howland Street, and 
we then worked towards the valve from the other end. This was done be- 
cause some years ago a man who had crawled up a long length of main was 
suffocated by some gas in it. There is no possibility, now that the accident 
has occurred, of our being able to give a positive opinion as +o whether the 
valve had been tampered with, it having been blown to pieces by the explo- 
sion. I think there is a water-plng close by the valve. 

By Mr. Webster—It is our practice to test the mains for tightness, and 
this main had been tested, and reported sound, on the Friday previous to 
the accident. 

By the Jury—I believe the key of the water-main will fit our valve. 

Mr. Harcourt—Can you inform me whether this main had been tested for 
tightness by air being pumped iuto it ? 

Witness—Yes ; that was done by Messrs. Aird & Sons, under my superin- | 
tendence. The pressure was on from half-past eleven on the Thursday 
morning before the accident till the following Sunday, when it went off; 
that is to say, the air had leaked ont of the main as it always does. If there 
is a fractured socket in the main the pressure will not rise; but in a large 
main like this if you can get the pressure up two feet in half an hour, as we 
did it may be regarded as perfect. We do not expect to have it absolutely 
tight, because iron is porous. . 

Have you ever known of a dead main becoming charged with gas ? 

I do not know of a case. 

You say you recollect a man being killed by gas finding its way into a 
main ?—That occurred 20 years ago, when we were laying a main across 
Hyde Park, and the man, who was cementing the joints inside, was suffo- 
cated, In consequence of that accident I would not allow the men to work 
from the valve in Howland street, but up to it. I do not think the gas that 
found its way into the new main escaped from the valve ; my theory is that 
it escaped from one of the small mains, and entered through a slight frac-, 
ture in the large main. 

The Coroner—With relation to the diffusion of gases, are you aware that 
gases will diffuse themselves most rapidly through a small aperature ? 

Witness—I certainly was not aware of that. 

Mr. Harcourt—Is it your opinion that, but for the unfortunate applica- 
tion of a light, all would have gone on in the usual manner? 

Witness—I believe so ; I have no reason to suppose otherwise. 

As to the practice of testing for gas, was it, in your opinion, exceptional 
that the contents of the main should have been tested in this manner, con- 
trary to the ordinary good practice of laying gas mains ?—I do not quite 
follow that ; there was nothing out of the common in what we were doing, 
so far as practice is concerned. 

In applying a light ?—I say there was no necessity to apply a light ; I 
thought you were alluding to the testing of the main. 

The Coroner—Previous to the air being made to escape in the manner 
you have described, you think it would not be a proper act to apply a light ? 

Witness—As I supposed there was only air in the main, I should not 
have expected to get anything by applying a light. The foreman found 
there was no pressure nor smell of gas, but knowing that the main was con- 
nected with a live main, he informs me that he applied a light as an addi- 
tional precaution. Seeing that there was no gas in the main, I should not 
have applied a light. 

Mr. Harcourt—lIf there could not be any gas in the main the test was 
useless, and if there was any the application of a light would be very dan- 
gerous ? 

Witness—Yes. 

This length of main had been closed for nearly two months ?—Yes. 

During which time it lay in a soil in which gas may have been present, 
and having at one end a valve which may have teaked *—It may have lain 
in soil saturated with gas. - 

The Coroner—Gas was present in the soil ? 

Witness—Yes ; so the foreman Hales states. 

Are you so satisfied with the joints of your mains that you think they are 
unable to be permeated with gas ? 

Quite satisfied. 

Then how is it that the leakage of gas takes place to the extent it does ? 

Because the mains were not laid so well 20 years ago as they are now. I 
am perfectly satisfied with the method of joining ; it does not admit of ex- 
ternal leakage. 

Mr. Harcourt—In cases of this kind is it not necessary to test with a 
light? 

Witness—Quite so. 

Would it not be possible, by giving stringent instructions to workmen, to 
prevent the danger attending such testing ? 


By the Jury—If 10 per cent. of gas were in the main, if would amount to 
about 1400 feet. No more than the ordinary precautions are taken to pro- 
tect the spindle attached to the valve ; it is placed in an iron box, but there 
is nothing to prevent a person maliciously tampering with it. The key of 
the valve is kept in my office. 

In answer to a question put by a Juror as to the power of a light to travel 
backwards, 

Mr. Harcourt said—Until this event, I should have thought it improbable 
that a light would have travelled down a half-inch pipe into a gas main. 

The Coroner said the only remaining point was as to how the gas got into 
the main, and upon this he should like to have the opinion of an experienced 
person. 

Mr. William Foster said—-I am a Master of Arts, and am Prof. of Chemis- 
try aud Physics at the Middlesex Hospital. For 2} years I have been Gas 
Examiner to the Metropolitan Board of Works. I have visited the scene of 
the explosion, and have made some investigations on the subject. It is my 
opinion that the explosion was due to the presence in the main of an admix- 
ture of coal gas with atmospheric air. 

The Coroner—What are the smallest*proportions which you think would 
form a dangerous explosive mixture, and its maximum. 

Wituess—The maximum would require about 8 parts of air to 1 of gas; 
that is the maximum degree of explosive air. Then on each side less air, 
less explosive ; more air, less explosive. One part to 9 parts isa 10 per 
cent. mixture, and this would be less explosive than 1 part to 8. 

When would it begin to burn, and not explode ? 

I have not made accurate experiments upon that point, but I made a mix- 
ture in my laboratory two or three days ago—I think it was a 20 per cent. 
mixture—which would not ignite backwards, using this 6-foot glass tube, 
three-eighths of an inch in diameter ; but if there was pressure behind it 
it would burn. 

By the Coroner—I have here two samples of mixtures, one being 1 part to 
7, the other 1 part to 9. The oxygen of the airis an element of danger ; 
and combined with carbonic oxide, marsh gas and other things, it is danger- 
ous. The sudden combination is the cause of danyer. I will apply a light 
to the tube I have here, and show you that the light will travel back ; but 
with a similar mixture in a larger tube, there will be an explosion, Coal 
gas is safe so long as it is nut mixed with atmospheric air. [Mr. Foster tnen 
applied a light to a narrow tube, when the the flame was seen to to travel 
down ; but on the the application of the light to a larger tube the gas ex- 
ploded.] I think in testing mains a proper jet should be constructed if a 
light is to be applied. 

The Coroner—Can you form an opinion as to the means by which the gas 
in this case found its way into the main itself. 

Witness—Only by an aperture in the pipe ; it may have been through the 
valve, or through a fissure in the main itself. 

Do you think that the side mains might have leaked to a sufficient extent 
to form an explosive compound? 

Taking the diameter of the main as 3 feet, and its length as half a mile, 
its cubical capacity would be something like 16,800 cubic feet; and taking 
the mixture at 10 per cent., it would require about 2000 feet of coal gas to 
give a similar effect to that which you have just seen produced in one of the 
tubes. A short time ago [ was requested to report on the explosion of a 
tar tank at a country gas works. A main had been recently laid alongside 
the tar tank ; there was asmall man-hole, and coke had been piled on the 
tank, One day, while a man was emptying a barrow of coke, the whole 
thing blew up, and when I examined the circumstances, I came to the con- 
clusion that there had been a leakage of gas from the main, and that it had 
diffused itself through the porous layers of brickwork. It is a fact that gases 
do diffuse at a certain rate, and through very small crevices—in fact, through 
what we should call a solid material. They find their way through brick- 
work and porous substances, The tar-tank explosion was a most typical 
case. ; 

Mr. Harcourt—You would not include cast-iron and the joints of main 
among porous substances ? 

Witness—No ; these would only be permeable in certain cases, The joints 
in this main were filled in with molten lead. 

By the Coroner—I have not examined the joints personally, or tried any 
experiments upon them. 

Mr. Webster said the new main was simply intended as a conduit main ; 
there was not to be a single service upon it. 

Mr. Besley—This being a conduit main, and 1 inch thick, is it your theory 
that gas might have diffused itself through the pipe ? 

Witness—No ; that is not my theory ; I do not think it is possible. The 
circumstances of this case are not such as to give any support to the theory. 
The adjacent gas pipes had been opened from time to time. 

The Coroner—While laying down this main, was the atmosphere suffi- 
ciently charged with gas to be dangerous? 

Witness—I think not. 
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What quantity of gas becomes unbreathable in atmospheric air? One 
per cent. would make the atmospheric air very offensive indeed. Carbonic 
oxide is an objectionable constituent of coal gas. 

A Juror—The foreman said he could not smell gas coming out of the pipe? 

Witness—I heard from one of the people that there was a slight trace of 
gas, 

Will not 10 per cent. of gas make the air very offensive ?—Very offensive 
indeed. 

Mr. Harcourt—I wish to correct a statement I made just now. It certain- 
ly was my impression that one would not beforehand have thought that ap- 
plying a light to a small pipe would be as dangerous as it has proved to be ; 
this depends, however, on the probability of there veing air and gas in the 
main within those limits which would render it not only explosive, but 
would cause a small pipe charged with the mixture to act as a conductor of 
the flame downwards into the main. I have made experiments upon these 
points, and I find that within the limits of 4 of air to 1 of gas, and 10 of air 
to 1 of gas, the mixture is sufficiently explosive to travel down a tube of the 
diameter of the stand pipe here. 

The Coroner, in addressing the jury, said they had first to inquire into the 
cause of the death of these two men, and this might be said to have been 
from injuries received by the explosion. If the jury thought the explosion 
came under the head of what might be termed an accident, they might, if 
they thought proper, append to the verdict an expression of opinion as to 
what should be done to prevent similar accidents in the future. Evidence 
had been given that undoubtedly there was an explosive mixture in the 
main, that 10 per cent. of coal gas mixed with air was a dangerous explosive 
compound, that a light would travel back in a tube of small diameter, and 
that the men employed in the main-laying work were not aware of the ex- 
treme danger they ran in applying alight. It became a question whether 
the men should not have had some knowledge, and have adopted measures 
for the safety of the public. He did not know that any blame could be at- 
tached to the officials of either the gas company or the contractors, who had 
been anxious to afford every information, and would, no doubt, do what they 
could to prevent a similar accident occurring again. 

The jury then retired, and after an absence of half an hour, returned into 
court with the following verdict—‘‘ We are of opinion that Albert William 
Beavis and William Burr met their deaths by an explosion of gas, such ex- 
plosion being caused by a light being ignorantly placed to a stand pipe by 
the foreman Hawkes, gas having been introduced into the new main by 
some defect in the valve in Howland Street. We are further of the opinion 
that additional care should be taken by The Gaslight and Coke Company in 
the testing of new mains.” 

The Coroner—You say ‘‘ by some defect in the valve in Howland Street.” 
Does the evidence go as far as that? The valve might have been opened by 
misadventure, and if so the verdict does not cover it. 

The foreman—4We cannot come to any other conclusion. 

Mr. Besley said he did not wish the jury to alter their verdict, but he 
thought they hardly expressed what they meant. As their verdict stood, it 
implied that there was some defect in the manufacture of the valve, or that 
it was put in defectively ; but as he understood, the jury meant by a defect 
of the valve as a valve on the day of the accident. 

A Juror said they did not mean to imply that an improper valve had been 
put in, but that the gas had escaped somehow through the valve. 

Mr. Harcourt said the word ‘‘defective” was a little ambiguous. A 
large valve of this kind would not be considered in any sense defective if 
there was a small leakage ; that would be perfectly immaterial, having re- 
gard to the purpose for which the valve was intended ; but yet such a leak- 
age, going on for two months, into a main perfectly sound, would produce 
an explosive mixture, 

A Juror said they simply meant to say there had been leakage through 
the valve. 

The inquiry then closed. 








Gas from a Well. 
———$— a 


THE CURIOUS PHENOMENON AT OCEAN SPRAY. 


Residents at and visitors to Ocean Spray are considerably exercised over 
the discovery of what is commonly called a ‘‘gas well.” Some absurd 
rumors have been circulated in regard to it, and it will therefore be inter- 
esting for the Herald readers to know just what has been brought to 
light. ' 

On July 22 last a well was sunk on the estate ocenpied by Dea. Reed, be- 
tween Coral and Trident avenues. After going to a depth of about 125 
feet it was noticed that the water was strongly impregnated with sulphurous 
gas. As the well was sunk close up to the house, it was not considered safe 
to experiment much as to the burning properties of the gas, so, on July 30, 
Mr. J. H. Jessop, the owner of the premises, was induced to sink another 





well on the lot adjoining, a distance of about 20 feet from the well first 
sunk, 

The pipe was driven to a depth of 86 feet, and his anticipations were more 
than realized. The sulphuric gas came up with such force and strength as 
to almost overcome the workmen. When a light was applied a flame rose 
in the air to the height of three feet or more. Notwithstanding that the di- 
ameter of the pipe is but two inches, the gas makes quite a loud, hissing 
noise in escaping, which power is quite remarkable, in view of the circum- 
stance that the water rises to within 12 feet of the ground, giving the gas 
but a comparatively short free vacuum. Though three days have gone by 
since the discovery was made, the supply is not diminished, but, on the 
contrary, seems rather to increase in power and quantity. 

It is an interesting questiun now whether there is an inexhaustible quan- 
tity of it, and whether it can be used for illuminating purposes, So far 
everything promises well. In order to experiment further, another pipe 
was attached to the opening of the sunken pipe, and laid along the ground 
a distance of about 15 feet. Then an upright pipe was attached, and a 
common trunk inclosed in it, in order to shelter the burners from the wind. 
Several burners have been attached, and when the gas is turned on and a 
match applied a very bright light is obtained. So great is the force of the 
gas that care and patience are needed to light it, the power often extin- 
guishing an ordinary lighted match. An ordinary gas gauge was applied to 
test its power, but no satisfactory results could be reached, as its force was 
sufficient to throw the water from the tube. 

Friday evening from 1000 to 1200 people witnessed the lighting of the 
gas, and expressed the greatest curiosity and enthusiasm over the discovery. 
It is believed that this is the first discovery of the kind in the State. In 
some other States such discoveries are quite common, and it is stated that 
the city of Erie, Pa., and other places are lighted from sulphurous gas from 
wells. 

It was afternoon when the Herald representative inspected the discovery, 
and consequently he could not form an adequate idea of the brilliancy of 
the light, though the force or power of the gas was made apparent to him 
in many ways. No chemist or scientific men have as yet inspected it, but 
it is thought that the gas is hydro-sulphuric acid or sulphuretted hydrogen, 
@ gaseous compound consisting of two volumes of hydrogen and one of sul- 
phur vapor condensed into two volumes, which form its combining measure. 
Hydro-sulphuric acid is a colorless gas, has a slight acid reaction, and a 
most offensive odor, recognized in rotten eggs, dock mud, cess-pools, many 
mineral waters, and putrefying organic matter containing sulphur. It ex- 
tinguishes flame, but burns itself in contact with air with a blue flame, de- 
positing sulphur. The gus is noxious to inhale, Hénard found that a 
small bird will die in air containing 1-1500 part of it, and a horse in air that 
contained 1 250 part of it. The presence of the gas is detected by its odor, 
and by its blackening a paper with a solution of acetate of lead. It is the 
cause of the discoloration of white lead paint in the apartments of houses, 
also of the blackening of silver spoons when the are used with boiled eggs, 
the albumen of the white of the egg furnishing the sulphur for the produc- 
ticn of the gas. 

In order that the gas may be further tested, Mr. Jessop is going to erect 
a small meter and connect with it a short line of burners. He will also put 
up a tent to-morrow, and thereafter the public must pay a small admission 
fee to see the curiosity. 

Whether the discovery will turn out to be one of importance is yet to be 
demonstrated ; but, at all events, a most curios phenomenon has been 
“‘ brought to light,” in more senses than one. If the quantity of gas escap- 
ing through a pipe only two inches in diameter is so great, what must it be 
if a pipe four or six inches in diameter were sunk? The fact that the gas 
forces itself through 74 feet of water would seem to indicate that the supply 
is great if not inexhaustible, 

It is all the more singular that the gas should be discovered within so short 
a distance of the salt water. Residents there say fpat previously they have 
noticed a sulphurous smell, bnt supposed it arose from dock mud. A well 
of water on the premises occupied by Mr. Jessop, a short distance from the 
lot where the gas was discovered, is unusually cold and pure for a well near 
salt water. 

In case that, after sufficient experimental tests, there is found to be an in- 
exhaustible supply of gas, the value of the discovery to Ocean Spray and 
Winthrop can hardly be overestimated. It could be used for heating, cook- 
ing, illuminating, etc., and, in the event of its success, it is probable thrt a 
stock company would be formed, and pipes laid all over the town. As the 
gas comes up through 74 feet of water, it might not be necessary to water 
the stock. At all events the public, and particularly the residents of that 
locality, will await further developments with interest.—Boston Sunday 
Herald, Aug. 1. 








Gas Is To BE Usen for driving two large engines in the lighthouse at 
Largness, Isle of Man. 
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Official Report of Examinations of Gas for 
two Weeks ending Aug. 7, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 
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Zz a a | ee) a 
Porte Lat ere 
Between 
27 24.03) (9. 12)26.92)20.37|18.36)27.63 
9.30 a.m. 
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* Five foot lava tip with check. 

+ Bray’s slit union, No. 7. 

¢ Bray’s slit union, No. 6. ° 
E. G. Love, Gas Examiner. 








Fire at Retort and Fire Brick Works. 
—<—$—<——_—__ 
On July 6th the works of Gardner Brothers were 
seriously damaged by fire completely destroying their 
engines and considerable material. The works were 


in operation again, however, in ten days, and bot 
little delay may be expected in the execution of 
orders. 








Corrections, 


OO — 


Oup OrcHarp Braon, Mez., Aug. 7, 1880. 

Mr. Editor :—In the fourth line from the last in 
my communication in your issue of the 2d inst., the 
words *‘ Lowe” and ‘‘ coal” were mi:placed. The 
line should read—‘‘ how much more of coal gas it will 
take to destroy life than Lowe gas.” 

In the paragraph referring to the number of deaths 
which took place in ‘I‘oronto from the inhalation of 
coal gas, your printer has omitted the word ‘‘one” 
tetween the words ‘‘and” and ‘‘from.” The sen- 
tence should read—‘‘and one from an escape of 
gas,” etc. Yours truly, 


W. H. Pearson. 








American Institute of Mining Engineers. 
od 


PROGRAMME OF THE LAKE SUPERIOR MEETING. 


Friday, Aug. 20.—Leave New York 8:25 p.m., by 
Penn. Railroad. 

Sunday, Aug. 22.—Arrive in Chicago 8:00 a.m. 
(Arrangements have been made with the Grand 
Pacific Hotel to entertain the party at $2.50 each a 
day, or $3 a day for rooms with baths. ) 

Monday, Aug. 23.—Leave Chicago at 7:50 a.m., by 
special train, kindly provided by the C. & N. W. 
Railway and the M. H. & O. R.R., arriving at Mar- 
quette at 9:00 p.m. (Busses leave the hotel at 7:20 
A.M. 

Tuesday and Wednesday, Aug. 24 and 25.—Visit 
the iron region. 

Wed. Aug. 25.—Leave Marquette by chartered 
steamer, and arrive at L'Anse at 7:30 p.m., and at 
Houghton at 11:00 p.m. 

Thursday and Friday, Aug. 26 and 27.—Visit the 
copper district. 

Friday, Aug. 27.—Subscription dinner at Hough- 
ton at 7.00 p.m. Leave Houghton at 11:00 p.m. and 
Portage at 12, midnight. 

Saturday, Aug. 28.—Arrive at Fort William at 8:00 
a.m., and visit Thunder Bay, Silver Islet, and Isle 
Royale. Leave Isle Royale at 6:00 p.m. 

Sunday, Aug. 29.—Arrive at Marquette 6:00 a.m. 
Leave Marquette 12:30 p.m. Pass Pictured Rocks 
7:00 P.M. 

Monday, Ang. 30.—Arrive at Sanlt Ste Marie 4:00 
a.M., and pass through Sault Ste Marie Canal and 
River, and the Straits of Mackinaw, arriving at 
Mackinaw 6:00 P m. 

Tuesday Aug. 31.—Arrive at Escanaba at 5:00 a.m., 
and visit the Menominee Iron Region. Leave Me- 
nominee River Junction at 6:00 p.m., by Chicago & 
Nort Western Railway. 

Wednesday, Sept. 1.—Arrive in Chicago 6:00 a.m. 
Leave Chicago 8:30 a.m. 

Thursday, Sept. 2.—Arrive at New York 6:25 p.m. 

The unusual facilities offered to the members of 
the Institute to visit this most important mineral re- 
gion, combined with the pleasure of a summer’s ex- 
cursion will, it is believed, render this meeting of the 
Institute larger in numbers and more interesting 
than any meeting held hitherto. 

Blank forms of proposal for membership may be 
had from the Secretary for the convenience of those 
who wish to offer names for election. 

Members are requested to inform the Secretary 
promptly of their intention to read papers at the 
meeting. Txos. M. Brown, Sec. 

Lafayette College, Easton, Pa., Aug. 9, 1880. 








The Metric System.—The metric system be 
came obligatory on the 15th of Jnly in the kingdom 
of Spain and all its colonies. The Turkish govern- 
ment has also ordered the introduction of this system 
into all its provinces, including Tripoli and Arabia. 
The cubit gives way to the meter in Jerusalem, and 
the shekel to the kilogram. Scientific Press. 











Gas Stocks. 
Re  cippe 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 


(with W B Scott & Co.,) 
34 Pine Srreet, New Yorx City. 


AvaustT 16, 1880. 
em All communciations will receive particular attention 


t@ The following quotations are based on the par value 
of $100 per share. ag 


Gas Co.'s of N.Y. City. 


Capital. Par. Bid. Asked. 
UND raiasacedssaconcss 466,000 50 60 70 
RUENEN sckcccinavasceacs 1,800,000 50 72 77 
“" Bonds 170,000 103 
Manhattan.....00<cccee 4,000,000 50 188 190 
Metropolitan..... . 2,500,000 100 140 142 
* —- Serip... $1,000,000... 100 108 
Mutual....»..... ‘ 5.000.000 190 70 75 
le Bonds, go'd 900,000 1000 100 a 
Municipal............... 1,590,000 100 175 180 
’ Bonds 750,000 106 110 
| 0 eee 4,000,900 100 101 104 
Wor thorn.....ccceeeeeee 270,000 50 — 100 
Gas Co's of Brooklyn. 
Brook yay ..c.cccescse:s - 2,000,000 25 100 = 110 
IOI, Sidaincvcceciass 1,200,000 20 60 65 
“8. F. Bonds. 320,000 1000 100 105 
Fulton Municipal..... 1,50u,000 100 70 80 
People. .......0000.ce000 1,000,000 10 38 42 
” Bonds. ....... 290,000 90 95 
*¢  Sorip 2.2.00. 250,000 75 85 
Metropolitan........... 1,000,000 199 65 75 
WRI hacandaccsscanece 1,000,000 25 50 57 
ais CAaieic cscs 700,000 1000 85 95 
Williamsburgh ....... 1,000,000 50 7 76 
* Scrip sco <n 103 
MMIGG OO. sn scccccesessce 135,000 100 60 70 
ns Bonds....... 40,000 — — -- 
Union Co. E. N. Y... 2 — 50 
xtichmond Co., 8. I. 300,000... 75 80 
Out of Town Gas Companies. 
Bath, Mainve........... 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
= Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 185 190 
“  Ctfs., gold 1,000,000 —-— 6 
Bayonne, N. J....... ‘ 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizeus, Newark..... 918,000 50 85 90 
” “s ‘Baa. 124,000 — 10 10 
Chicago Gas Co., Ills 138 — 
CincinnatiG.&C.Co. * * 190 
Derby of Conn...... ° 160,000 100 60 80 
East Boston, Mass... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
Fort Wayne, Ind..... BORD © x50 _ 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... ‘ 700,000 25 120 125 
Hempstead, L. I..... 25,000 100... os 
Halifax N. B....00500. 400,000 40 i148 150 
Hamilton, Ontario... 150.000 40 1173 
Jersey City ........ ... 750,600 20 155 160 
Jamaica, L. I......... 25,000 100... — 
Jacksonville, IIl...... 120,000 50 100 ts 
Lewistown Maine... 400,000 100 70 80 
Laclede St Louis Mo 1,200,000 100 93 96 
Lucg Lbiencu 20 86030 40 
New Haven, Conn... 24 120 140 
Peoples, Jersey City aw 60 
“ “* Bads. 5 
Peoples of Baltimore 25 100 102 
“6 Bonds.... 196 = 
Plainfield, N. J....... 80,000 100 — 105 
Perth Amboy ......... 25 — 95 
Pittsfield, Mass....... 120 130 
Rochester, N. Y...... 50 70 30 
“ Citizens 100 50 60 
Rondout & Kingston 75 80 
St. Gouis Missouri.. 600000 50 300 me 
Stillwater, Minn...... 50,000 50 — 26 
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Saugerties, N. ¥.... 15,000 100 95 100 
San Francisco Gas- 
Co., 8. Frisco Cal. n* .7 
Toledo, Ohio...... i 95 97 
Troy, Citizens......... 600,000 100 — —_ 
Washington, D.C... 1,500,000 20 170 185 
“a Scrip 500,000 20 100 110 
Woonsocket, R. [.... 150,000 100 80 
Wilmington, Del.... 50 174 sik 
a eae 5 — 70 
Montreal, Canada.... 2,000,000 100 139 140 


We give quotations for Montreal gas stock on our 
stock list. 
per cent. in The 


capital is $4,000,000, the paid up capital $2,000,000, 


about three months. 


Price of gas $2 per thousand. 
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Gas | Purifiers, 


~— Church’s Reversible Screen, for 


25 2 

















Reversible, Very Durable, & Easily Repaired. Oval Slats, with Malleable tron Cross Bars. 
Apply to ContinentaL Works, Greenpoint, N. Y., or Davis & Farnum Manvracrurine Co., Waltham, 
Mass., who are authorized to build them, or to 


GEORGE D. CABOT, Agent Lawrence Gas Co., Lawrence, Mass. 


REFERENCES :—Luwrence Gas Co., Lawrence Mass.; Roxbury Gas Co., Roxbury, Mass.; Newport Gas 
Co., Newport, R. I. 





PURIFIER SCREENS. 
Geo. D, Cabot, Lawrence, Mass 


EXHIBITION 


OF 


. GAS APPARATUS, ETC. 


BURNERS. 
C. Gefrorer, Philadetphia, Pa 


STREET LAMPS. 
J. G. Miner, New York City 


PURIFYING MATERIAL. 
Commetty 3: 150., TOW TOT GA. sce - ceccccicscesscccs 91 | AT GLASGOW, SCOTLAND. 
TAR BURNER, AND BLOWER FOR BURN-| ( 
ING BREESE. |THE PHILOSOPHICAL SOCIETY OF GLASGOW 
Bhs Be. NO, PIO TOU ove cccccccos coe cca 62 | 
PROCESSES. | Will hold an exhibition of gas apparatus and appli- 
Strong Gas-Fuel and Light Co... 2... -s.. esses os 88 | ances to iJlustrate the most recent developments in . 
Gwynne Herris, New York City......  .....cccccseeee 90). “> 
GAS FUXTURES | in the use of Gas, Electricity, etc., for lighting and 
Mitchell, Vance & Co., New York Wity................. s9| other purposes, commencing 28th September, and 
CEMENT. continuing till 25th October, 1880. 
S. L. Merchant, N i er ; 89 | 1 : : 
— renee te ay = | The exhibits will be embraced under the following 
BOOKS, |heads: (1) Coal Gas; (2) Oils, Oil-gases, Candles ; I 
PORE REG Bins 55. wcacnccees ase: skecescs 88 | (3) Electricity ; (4) Hydraulic Appliances; (5) Archi- 
Scientific Books..... ... . oe ee ve Swe 90 } , , 
Cathels, Gas Consumer’s Manual............ .....+. _ gs | teetural Appliances; and (6) Miscellaneous Appar- 
Fodell’s Book-Keeping........... patios 95 | atus, all bearing more or less upon lighting and allied 
Journal des Usines a Gaz.. ... .......... a iOses cece. 88 | 
Review of Gas and ‘ater Engineering................. 95 | i ict 
PEIN Drs vin us ss ss achanntensendesee’s 88| Detailed prospectuses, containing information and 





conditions for exhibitors, forms of application for 
| Space, and scale of charges for advertising in Cata- 


logue, may be had from the subscriber, or from 


| 
| 








j Py N4 Ps rR | MAJOR G. W. DRESSER, 42 Pine Sr., N. Y. Crry. 
b, >s © 
—s ~~ ms } 
~ : + - 
-* SS8§ |INO. MANN, C.A., 
09 sss | 
tie. Fe SECRETARY TO COMMITTEE 
a | ~ = “ 
- » y tn te 2 
ESseseN (/154 St. Vincent St., Glasscow 
2 BE SNS | reer 
MAES IS, { 
=m 2H SS" . Complete Cas Works 
2865 .f PS ®| 
41Z~ S55 S| FOR SALE. 
< ~ D 
© q — S ~~ | = ~ | 
v @ =| <F SS beni - | ‘The Iron Work for a complete Gas Works, with 8 inch con- 
t 5 c= Ss | {| nections, consisting of 4 Purifiers, 8 ft. by 10 ft., with Dry 
"WD »* J 4 | Centre Valve, Multitubular Condenser, Scrubber, Bye-pass 
e * ih = =m | Valves, 5 feet Station Meter, and Bench Casting for four 
wee os © - ~ yy > benches of 5’s, All nearly new, and in good condition. 
«0 ~ ~ me S| THE MUTUAL GAS LIGHT CO., 
5 ew, P34 fom S | 497 tt Sr. JosEPa, MISSOURI. 
S84 N |—___ 


GAS WORKS FOR SALE, 


Engagement Desired | 
By a Gas Superintendent of Seventeen | In Town of 3000 to 3500 Inhabitants, ; 
Years’ Experience. Having at present abaut 115 consumers, at $3 per 1000 feet, re 


and 70 street lamps at $20 per year. Works in good order, 
| and could be had at a bargain. Address, *‘ JOHN,” 
| 505-4t Office Am. Gas Light Journal. 


| Has had the entire management of a gas works, including 
distribution, for over 12 years. Satisfactory references. 
503-6 Address *¢ BB,°? 31 WEST SIXTH S8T., CovineTon, Ky. 






















Aug. 16, 1880. American Gas Light FZourual. 87 





SILENT GAS ENGINE. 






Always Ready to be Started, and to give at once. Full Power. 


NO STEAM TO MAKE OR MAINTAIN. 


NO COAL, NO ASHES, NO 


NO FIRE, NO DANGER, NO EXTRA INSURANCE 
NO GAUGES, NO PUMPS NO LEAKAGE 


ALMOST NO ATTENDANCE. 


BURNS COMMON GAS. 


t 
AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING LITTL WHILE 
RUNNING WITHOUT DOING WORK AND WHILE 
WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPORTION TO THE POWER 
DEVELOPED 





—_— a EE rr —— eo SIZES AT PRESENT OFFERED, 2, 4 and 7 H. P 





LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And nseful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 
is at its minimum witha gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 
3045 Chestnut Street. Philadelphia, 





A. Cc. Woop’s 
CAST IRON PIPE CUTTER 


PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4and 6 inch Pipe $75 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12 in. Pipe, $100 
No. 3 cuts 16, 18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 30inch Pipe, $275 
No. 5 cuts 36 inch Pipe, S$3I5O 


For larger sizes Special Contracts 
will be made. 





It will cut a Continuous Line of Pipe in a Trench or Building 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


: Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 
lnch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Addres 

A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y. JOHN T. LANGFORD, 55 Kilby Street, Boston, Mass. 
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ECONOMY OF CAS AS A FUEL 


FOR 





This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W GOODWIN, OF PHILADELPHIA, P4A., 


At the recent meeting of the American Gas Light Association. 


IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


Price, Twelve Dollars per Thousand. 


ALL ORDERS TO BE SENT TO 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 


JOURNAL des USINES a GAZ. WA*ERGAS. 
a cn noe os Sg Cas Fuel an Ligh Co, 


THIS JOURNAL CUNTAINS ALL THE LATEST SOCIEN'CIFIC AND PRACTICAL INFORMATION 














RELATING TO GAS WMANOFACTURE IN FRANCE. No. 120 Broadway 
(EQUITABLE BUILDING), NEW YORK. 
MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. wala al Ut Seek at Oe ee 





Lowe Processes for the Manu- 
facture of Water Gas. 
Works are now being constructed according to the Strong 
patents at Yonkers, to supply that city with gas for 


Subscriptions Received at this Office. Price, Post-paid, $3.50 Per Annum. 

















THE GAS ANALYST’S MANUAL. Light, Seat, and Powsr. 


One pair of generators. the cost of which will not exceed 





| $18,000, will make about 400,000 cubic feet per day. 
BY F. we HARTLEY, A.1.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. The Lowe system is alre idy in successtul operation for 
| lighting in more than thirty places in the United Ststes, and 

PRICE, $2.50. | in many of our large cities 

. . 4 > iets ot The rapid progress tha’ water gas is making in the public 
CONTENTS. SEcrTIon I.— The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Act | favor, and the great economy and efficiency of the Stroug and 
Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for | Lowe processes ov«r all others for its manutacture, should se- 
sulphuretted hydrogen. Description of standard apparatus. The photometer room. Preparation of candles. Testing | cure for these processes a careful examination on the part 


# . sad . ie en of La gas companies now exi ting or about to be foi med. 
operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Corrections for barometric B.—For licenses or further information, appply at the 
pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at | ns — this company, as above. 

work. To rate the jet photometer. Dated March 8, 1880. 


SECTION II..—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphur compounds. Prepar- | 


ation of solutions. Fitting up. To set the avparatus at work. Analysis. nt! How to Burn a” 
SEcTION II].—Ammonia. Su!phuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate } 
| 


weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Specific | 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. 

APPENDIX.—Rules and tables to faciliiate the calculations necessary in the determination of the illuminating value | sued containing the paper of Mr. Jas. Somerville, 
and degr ¢ of purity of coal gas. Photometry. Ammoniaund sulphur. Proving of testing meters in London, The gas ‘ 
referecs’ cubic-foot measure. Times and mode of testing for pressure in London. Propose: standards of light. as read at the last meeting at Cincinnati, together 


A M Callender & Co.. 42 Pine Street N . | with a table, taken from Prof. Chandler’s lecture, 


a - showing the loss of light resulting from the use of 
hades, etc., of different kinds of glass. 
KING'S FREATIOSN 2 2a Oe 


| The book is intended for sale to Gas Compa- 
| 
i 


Under this title a neat little book has been is- 











. | nies to distribute gratuitously among consumers. 
) GAS-LIGHT J OURNAL. If Gas Companies can induce their consumers to 
use better burners and shades, one-half of the 
$3 PER ANNUM. 
7 
Vol. I., Bound in Cloth, $10 The price is $10 per thousand. Orders may 


A. M. CALLENDER & CO., 63 Pine street, N.Y. | 42 Pine street, N, Y. be sent to tie office of this Journal. 


fault-finding will cease. 
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BP. HoH. & FE". ALA. Roots’ 








IMPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P, He & F. M, ROOTS,} Patentees and Manufacturers, {CQNNERSVILLE, IND, 


8S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


Send for Illustrated Catalogue and Price List. 


SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 








S 


<=> 


f——_———4 





or for the Construction o 


CHARLES W. ISBELL, Secretary. 


ISBELL’S PATENT SELF.SEALING RETORT DOORS. 


Plans and Estimates for the Improvement, Extension, or Alteration of Gas Works, 


New Woaks. 


PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 
ISBELL’S PAT. AUTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, BENC 


DISTRIBUTOR. 
G. G. POKTER, President 


MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATOR 
CASTINGS, Ero. 








MITCHELL, VANCE & CO. 
Manufacturers of 


CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 


Salesroom, 836 DROADWAY. 


NEW YORK. 
Spectal designs furnisned for Gas Fixtures for Churches 





LUDLOW 
- Valve Manf’g Co., 


OFFICE AND WORKS 
| 938 to 954 River Street and 67 to 83 Vail Ave. 


TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate winch to 36 inch—outside and 
inside screw Indicator etc fo Gas Wate Jand Steam— 


HYDRAULIO MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 








ly 


" 
SOU 
LLL {LCENEOMAAAENARAMAADALLS 


SEND FOR OIRCULARS. 





REFERENCES FURNISHED. 








Portland Cement, 
Roman Cement, 


Keene’s Cement, 
Sellurs Gas Cement. 
English Fire Brick, No. 1. 
“ss Silica Fire Brick. 
IMPORTER 


Ss. L. MERCHANT, 


41 Broadway, New York, 


Just below Trinity Church. 344-ly 
PR 08 25 cents postage for “Practicg Treatise on 
emen 


Fr. O. NORTON, 


MANTFACTURER OF 


Hydraulic Cement. 


Specially adapted for gas works. Under water it is capabl 
of giving better results than Portland or any other cement, 


21 Cortland Street, New York, 





Preserve the Journal! 








We will furnish to our subscribers an important 
article for preserving tn a convenient form, the num. 
bers of the Journal as it is issued at tke very low 
price of $1.25. Sent either by Express or Mail, at 
dirested. 

By mail the postage will be 20 cents, which wil! be 
added to the price of the Binder. Send orders te 

A. M. OALLENDEP & CO 
42 Pine Streat, Room 18, New York. 
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A. H. M’NEAL & BR 


BURLINGTON. N. J, 


0., | 


“HAO M 
jesquoy 


Aapuno4 





CAST IRON. PIPES 


_FOR WATER AND GAS. 











aSTER rq 


GLOUCESTER CITY, y 


~ DAVID 8. BROWN, Pre 


JAS. P. MICHAELSON, Sec. _ 
BENJAMIN CHEW, Tress 


WM. SEXTON, Supt. 


Wop 





Cast [row fas Water P Pipes Stop Vales scien Gasholders, &. 


Office No. 6 North Seventh Street, Puniladetphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK smilies 153 BROADWAY. r 


Cast fron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES vena ll 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 








436-1" 





SCIENTIFIC BOOKS.) 


‘|@as CONSUMERS HAND BOOK, by Wm. RIcH- 
ARDs. C. E. 18 mo. Sewed. 20 Ceats. 


GAS CONSUMERS MANUAL, by E. S. CaTHELS, C.E. 
| 10 Cents 
We are prepared to furnish to GAS MANAGERS | PRACHICAL TREATISE ON HEAT, by Txomas 
and others interested in the topics treated of, the fol | BX. Secondedition. $. 
s : ‘ | AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
lowing Books, at prices named : ERAL OILS UTILIZED BY CARBURETTING AIR, by 


CwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 


FODELL’S SYSTEM «4. F BOOKKEEPING FOR 
GAS COMPANIES. $5. 





GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, | 
with numerous Engravings and Piates, in Cioth bind- 
ing. $12. 


THE GAS ABALESE"S MANUAL, by F. W. Hart- 
LEY. $2.50 | The above will be forwarded by Express. upon receipt of 
, price. 
anas® sts, ion ~-y USE ay tea We will take especial pains in securing and forwarding 
REFEIC Bowpiron, M. A., with Eagravin oe A. any other Works that may be desired, upon receipt of order. 
— Hy ieaineaeee & & Ali remittances must be made by Check, Draft, or Post OMce 


| Money Order. 
NEW BIOGENS MAND HOOK. by THomas Newsie- | 
em, C. BE, $3.75 


Ae M, CALLENDER & CO. 
Room 18, No, 42 Pine 8t., N. 


¥. 











R. D. WOOD & CO.., 
PHILADELPHIn. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 
Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OP 


GAS, WATER, AND OIL PIPES 





Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-1ncn and upwards cast in 12 ft. lengtus. 
t@#” Sond for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 


__ Office, 85 Liberty Street, m. F. 


Mellert Foundry & Machine CO, 


ZTuimited. Established 1848. 
MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE, 


With Special Castings, Flange Pipe, Water 
Gates, Fire Hydrants, Lamp Posts, etc. 


The Improved Canada Turbine Water Wheel. Machinery 
and Castings of every description for Furnaces, Rolling Mills, 








Grist and Saw Mills, Mining Pumps, Hoists, etc. Columns, 
Brackets, Iron Railings, etc., etc. 
ARNOLD MELLERT, Supt., READING, PA. 





NATIONAL COAL GAS COMPFNY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
ieated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 
rior to any gar made by the old, or any other method, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required 
besides the steam, are 17 lbs. of Anthracite coal and about 
33 gallons of Petroleum or Naphtha, per 1000 feet of bri- 
liant gas. 

Rights for sale. Inquire of the President, 
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Kerr Murray, 
PRACTICAL GAS ENGINEER, 


AND MANUFACTURER OF 


ALL THE LATEST IMPROVED 


Gas Apparatus, 


MACHINERY, 


ET¢C., ETC. 


—WworRxzK s,— 


South of Railroad Depot, 


FORT WAYNE, IND. 


BARTLEY ROBBINS & 0, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 





WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. Corre- 
spondence solicited. 467-ly 





CONNELLY & CO., 


SOLE MANUFACTURERS OF 


Iron Sponge Purityine: Material 
CONNELLY'S JET EXHAUSTERS. 


407 Broadway, New York City. 


C. CEFRORER. 


Manufacturer of 
GAS BURNERS 
GAS HEATING AND COOEF ING APPARATUS, 


FITTERS’ PROVING APPARATUS, ETC. 
No. 248 North Eighth Street, Phila‘lelphia. 





| 





1842, DEILY & FOWLER 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 





| SINGLE AND TELESCOPIC—WITH CAST 


OR WROUGHT IRON GU"DE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 


Drips, Bends, Tees, and all other Iron Work connected with 


| Holders built at following places since 1868: 


Lancaster, Pa. (2) Indianapolis, Ind, 
Williamsport, Pa. ” Jacksonville, Lu. 


1880. 
LAUREL IRON WORKS. 


| Gas Works. We have built 12 gas works and 122 gasholders. 
| Personal supervision given to the erection of all our work. 


Bristol, Pa. (2) 
Catasaqua, ‘a. 
Kittanning, Pa. 
Hazelton, Pa, 
Freeport. Pa, 
Huntingdon, Pa, 
Pittston Pa, 


Bethlehem (S), Pa, 


Sharon, Pa. 
Canton, Pa. 
Carlisle, Pa, 
Beaver Falls, Pa. 


Annapolis, Md. (2) 
Parkersburg, W. Va. 


Lynchburg, Va. 
Stanton, Va. 
Youngstown, O 
Steubenville, O, 
anesville, O. 
Mansfield, O, 
Marion, O. 
Belleaire, O, 
Athens. 0, 
Barnesville, O, 
Newark, O. 
Columbus, 0, 
Franklin, ind. 


N 





Johet, Ill. 

Lawrence, Kansas, 
Jefferson City, N. O. La. (2) 
Algiers, N. O., La. 
Kalamazoo, Mich 


Buffalo, N. Y. (2) 
Cgdensburg, N. Y. 
Waverly, N 


Little Falls, N. Y. 
Penn Yann, N. Y. 
Watkins, N. Y. 
Coney Island, N. Y. 
Batavia, N. Y. 
Gloucester, N. Jd. 
Salem, N.J. 

Mount Holly, N. J. 
Plainfield, N. J. 
Englewood, N. J. 
Flemington, N. J. (2) 
Dover, Del. 
Pittsfield, Mass, 
Meriden, Conn, 
Milwaukee, Wis. 
Burlington, Vt. 
Hoosick Falls, N. Y 
Attica, N. Y. 


MANUFAOTURERS OF 


EVERY DESCRIPTION OF 


Gas and Water Works Supplies. 


. Particular attention given to the alteration of oki works, 
Estimates and Drawings furnished, 


THOS. R. BROWN, R. PITT OWEN, 
Late Chief-Eng. Phila. Gas Works. 


Address all communications to 
N. W. Cor. 12th and Noble Streets, 
482-ly PHILADELPHIA, 


BROWN & ‘OWEN, 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St., N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERs: MULTITUBLAR AND 
AIR CONDENSERS ‘CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
3ENDS and BRANCHES 


of all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT LID. 
BUTLER’S 
COKE SCREENING SHOVELS. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS @OVERNORBS, 
and everything cennected with well regulated Gas Works 
low price, aud in complete order. 
N.B.—STOP VALVES from three to thirty inches— 


at very low prices, 
SILAS c. HERRING. 





JAMES R. FLOYD 





A. RANSHAW, Pres. & Mangr. 
WM. STACEY, Vice-Pres. 


oT, iL BIRcH, Asst. Mangr. 
R. J. TARVIN, Sec, & Treas 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESOOPIC 


GAS-HOLDERS 


AND ALL KINDS OF 


Cast and Wrought [ron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET ; Nos, 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STREET Cin- 


cinnati, Ohio. 
REFERENCE. 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co. 
Dayton, O., Gaslight Co. 
Covington, Ky., Gas Co. 
Springfield, O., ‘Gas Co. 
Terre Haute, ina., Gas Co. 
Madison Ind., Gas Co. 
Kansas City, Mo., Gas Co. 
Topeka, Kansas, Gas Co. 
Burlington, lowa, Gas Co, Vicksburg, Miss.. Gas Co 
Nashville, Tenn., Gas Co. Denver City, Gal., Gas Uc. 
R.T.C Joverdale, King’r Cincinnati, and others. 


Baton Rouge, La. Gas Uo. 
Saginaw, Mich., Gas Co. 
Oshkosh, Wis., Gas Co. 
Peoria, LL, Gas Co. 

Quincy, Ik, Gas Co. 
Champaign, ills., Gas Co. 
Carlinville, Ill, Gas Co. 
Bowling Gre en, Ky., Gas Co, 
Hamilton, Ohio, Gas Co. 











CONTINENT 





GASHOLDERS OF ANY MAGNITUDE. 





AL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals giver for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 











=. me 2 ie we IN CF EE, 


No. 


Enginee: and Builder, 


1211 MARKET STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Gasholders, 


Estimates and Drawings Furnished upon Application. 


Scrubbers, 


Purifiers, 
Stop Vaives, Etc., Ete. 
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J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 
303-1ly C. E. GREGORY 


BROOKLYN 


ca Rélort & Fire Brick Works, 


(EDWARD D. WHITE & CO) 





Manufacturers of Clay Hetorts, Fire Brick, | 


Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARD; & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


LACLEDE MANHATTAN 


FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
CAS RETORT WORKS RETORT WORKS. 


CHELTENUAM, MO. ADAM WEBER. 


sui tides for emnane Gos and Seams Sareeee — 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | Cc LAY GAS RETORTS 

AND RETORT SETTINGS, 
FIRE BRICKS, TILES, ETC., 


and Cupola Tiles, Etc. 
Fire Bricks and Tiles 


| 
of all shapes and sizes. 
} 


Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer | 
Pipe, Etc. 


901 Pine Street, St. Louis, Mo. 








642 ree ene | Office and Works, 15th Street and Avenue C., N. Y. 
ESTABLISHED IN 1845. | ~ Borgner &y O’Brien, 
B. KREISCHER & SONS, | | MANUFACTURERS OF 


OFFICE FOOT OF HOUSTON ST., E.R., N.Y. ned GAS RETORTS 
AND RETORT SETTINGS, 
Cas Retorts, rire pricks, Ties, ETC. 


TILES, FIRE BRICK. ae pos Ie SOM, 
PHILADELPHIA. 





AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 








LOOR PORT PA, GARDNER BROTHERS, | 





Works, 
MT. SAVAGE JUNCTION, MD. 
—ESTABLISHED 1864.— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


MINERS & SHIPPERS OF FIRE CLAY. 


OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 


C. H. SPRAGUE, No. i3 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 








OFFICE, 418 to 422 East 23d St., New York. 


ESTABLISHED 1856. 


WORKS, PERTH AMBOY, NEW JERSEY. 





FELEINRY MAURER, 


Excelsior Fire 
CLAY GAS RETORTS, 


Brick & Clay Retort Works 


BENCH SETTINGS, FIRE BRICK, TILES, ETC. 








NEWCASTLE 


AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 
NEWCASTLE COAL (TOWNLEY), 


ALSO FOR THE BEST QUALITIES OF 


aK V Lee GAS COATS. 


DELIVERED AT ANY PORT IN THE UNITED STA‘SES. 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. 


These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


JAMES D. ee 
*, SEAVERN 


PERKINS & CO 


41 SOUTH STREET, NEW YORK. 











THE MONTAUK GAS COAL COMPANY | 


THE ECONOMY 


JOMN WHITE, President, - 





Smith Building, 3, 5, & 7 Cortlandt St., N. Y. 


GAS AS A FUEL 


FOR 





WHARVES, LOCUST POINT, BALTIMORE, MD. 


JAMES BOYCE, Agent and Shiprer, BALTIMORE. 


Cooking Purposes. 








EFrice, $12 a Thousand. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raliroad or navigation. on most favor 
able terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. MoINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio. 








so1-ly 


GAS COALS, 


TH E 
PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


> é 











Their Property is located in the Youghiogheny Coal Basin, near Irwin’s ana Penn Station 
yn the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York. 
. PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 


866-ly Pier No. 1 (Lower Side), South Amboy, N. de 





THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No, 52 8S. Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 


ae illuminating power, and of remarkable purity; one 
ushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 
Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
he Manhattan, Metropolitan, and New York Gas Light Com- 
_— of New York; the Brooklyu and Citizen’s Gas Light 
ompanies of Brookl n, N. Y ;; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I. 
Best dry coals shipped from Locust Point, wharves, and 
prompt atteation given to orders for chartering of vessels, 
924-ly n 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 82 Pine street, N. Y. 
BANGS & HORTON, No. 81 Duane street, Boston, 
en in st Ne West Virginia. 

yharves ust Point. 
Compaty’s Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 


*." Reference to them is requested, 204-4 





TYRCONNELL GAS COAL., 


MINED IN TAYLOR COUNT Y, WHST VA. 
Company’s Office, 52 S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PorinT—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very supcrio 
oke, with little Ash and scarcely any clinker Od-ly 





GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 





ROOM 89. 111 BROADWAY. 








CANNELTON COAL COMPANY > 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


PERKINS & CO., New York. 
DANIEL W. JOB & CO., Boston. MAYER, CARROLL & CO., Baltimore, 


SaLEs 
AGENTS : 











The West Fairmont and Marion Consolidated Goal Company, 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 











THE FORT PITT COAL Co. 


Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
Delivered at any Point reached by Railroad or 
Navigation, on the Most Favorable Terms, 


Office, No. 337 Liberty Street, 


PPiTrTsHBvuoRGH, PENN. 
Box 314. J. E. McCRICKART, Manager. 


—_—_ | | 








Sy 











“SCOTT'S” OCEAN MINE 


Youghiogheny Cas Coal. 


The undersigned, agents for Messrs. W. L. Scott 
& Co., proprietors of the above well-known col- 
liery, solicit orders for delivery of the Ocean Coal 
at any point in New York and New Ergland. 
Shipments made. immediately if desired 


PERKINS 


& CO. Sales Agents, 


41 SOUTH ST., NEW YORK. BOX 3695, 
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The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 





12th and Brown Sts., nnn and 49 Dey St., N. Y., DU. S, A.,, 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President. 


GROUP JUDGES. 


AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.O.L., F.R.S., Great Britain 
ngton, D. C. JUL. SCHTEDMAYER, Germany. , 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y-| Mz. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. 0. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 











Chas. F. Dieterich’s Regenerator Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 





These Furnaces have been in operation at the wake of ihe People’s 
Gas Company, Baltimore, since June, 1878. A bench of 6’s, with retorts 
20in.x12in.x8ft. 6in., will burn off 1,350 pounds of coal in 3 hours. Twenty-five 
per cent. of the sabe’ is sufficient to thoroughly burn off the charges, 


State, city, and factory rights granted on reasonable terms. For full par: 
ticulars apply to either 


CHAS. F. DIETERICH, Eng’r People’s Gas Co., BALTIMORE, MD. 


WM. FARMER, 111 Broadway, N.¥., F. LL, HAGADORN, 162 Beach St. Chicago, Il., or HENRY J. DAVISON, 231 Broadway, N. Y. 





Te 
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T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. WM. H. DOWN, Sec. 
AMERICAN METER COMPANY 
) . : 9 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactories: GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Agencies: 
SUGQ@’S ILLUMINATING POWER METER. 37 Water Street, Cincinnati. 
512 W. 22d St., N. Y. SUGGQ’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. 20 evccernigdh ont a Pango: 
_ Wet Meters, with Lizar’s ‘“‘Invariable Measuring’? Drum, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Sole Agents for Wm. Cowan’s Automatic Pressure Changer. 122 & 124 Sutter St., San Francisco, 











HELME & McILHENNY, 


Successors to Harris & Brother. 
ESTA BLIsSsHeED 1848. 


PBACTICOAL GAS WETTER WMWANVUPACTURBERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas os ae Also furnish all other Articles 
appertaining to the use of Gas Works. 





From our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of ali 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN MoILHENNY. 





—e 


WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-Prest. H, DUMONT WAGNER, Supt, 8S. L. JONES, Sec. S. V. MERRICK, Asst, Sec. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and We} GAS METERS, Station Meters (Square, bor gg or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


CGoodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 











NOW READY AND FOR SALE, 


Review of Gas and Water Engineering,| -ropeut’s 


ISSUED EVERY ALTERNATE FRIDAY. System of Bookkeeping 


FOR GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 8 Buckingham St., Loridon, Eng. | Price $, which snould be sent either in Check, P. 0. Order 
or Registered Letter. 


Each number contains articles in connection with the manufacture and supply of Gas ; sum- teins WE bo eapuied to Gen Companies, by applying toWeP 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | FOP84L Vailadelphia, or 


on the Construction and Maintenance of Gas, Water, and Sewage Works, 5 eee a OO 


OFFICE GaS LIGHT JOURNAL, 42 Pine St., N. ¥ 


CATHEL’S 


The Gas and Water Companies’ Directory.| ©4® ogame 


Edited and Published Annually by CHARLES W. HASTINGS. 





Price, 10s., Postpaid. 





Enables every Gas Consumer to ascertain at a glance, with- 
This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland pate: oA pee sei of the = po »the quantity 
¥ . _ tees ‘ ne consumed, 80 the best method 
and Wales ; date of formation, atnount of capita and names of all officers, etc. ; including carbon of obtaining from Gas the largest amount of its light. 
returns, prices paid for gas, dividends, etc. 


It will be tu the advantage of Gas Compunies to supply 
Price, in Cloth Covers, 5s.; Paper Covers, 38. 6d. Postage Hztra. 


their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want ct knowledge in 
Address, 8 BUCKINGHAM STREET, regara to the registration of thcir meters. For saie bv 
A. M, CALLEN JER & CO, 


Orders Received at this Office, LONDON, W. C., ENGLAND | 42 Pine Street, New York Room 19, 
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The Celebrated Retort Gas Cooking Stoves 











The annexed cut shows the prin- ACKNOWLEDGED 
ciple of the Retort Gas Stoves. 


The gas is superheated before its BY ALI, SCIENTIFIC MEN 
union with the air, by passing the . 








same through inner tube A, into IN THE 
retort B. It then descends to 
chamber C, passes through argand United States, Great Britain, 


burner D, where it unites with the 
air. By this process the gas is ex- 
panded three times in quantity, 
thus exposing three times the sur- 
face for the air to strike, whereby a much larger amount 


of air is made to unite with the same amount of gas than THE BEST. 


with any other gas stove. No. 3 Retort Cook and No. 1 Pertable Oven. 


France, and Germany 








TO BE 





They do not light back. when turned down low. They do not smoke nor 
smut your dishes. No smell of unconsumed gas. 





CAST IRON FRONTS, NICKEL-PLATED TRIMMINGS. ALL SIZES AND PRICES. 





x 


No. S- Retort Gas Cooking Stove. 


An Economy over other Gas Stoves of 25 per cent. actually Guaranteed. 


RETORT GAS STOVE COMPANY, 


OFFICE & MANUFACTORY, 210, 212, & 214 EDDY ST., 


Providence, Rhode Island, U.S. A. 


FRED. 1. MARCY, Fresidenit. zx. N. SMITe, Treasurer. 











